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OF THE 


AMERICAN MUSEUM OF NATURAL HISTORY. 


VotumeE XIII, 1900. 


Article I.—THE MOUNTAIN CARIBOU OF NORTH- 
ERN BRITISH COLUMBIA. 


By J; A. ALLEN. 


The Museum has recently received, through the liberality of 
Mr. James M. Constable, a series of specimens of the Mountain 
Caribou of northern British Columbia, recently described by Mr. 
Ernest Seton-Thompson, under the name fRangifer montanus.* 
Mr. Seton-Thompson characterized the species from a mounted 
specimen in the museum of the Canadian Geological Survey at 
Ottawa, “taken in the Illecillewaet watershed, near Revelstoke, 
Selkirk Range, B. C., in 1889.”’. The specimens here described 
were taken by Mr. A. J. Stone during his recent expedition to 
British Columbia and the Northwest Territory in the interest of 
the American Museum of Natural History, under the patronage 
of Mr. Constable. They were killed in the Cassiar Mountains, 
about sixty miles south of Dease Lake, September 15-26, 1897. 
It was then too late in the season to get them further than the 
trading house at Dease Lake till the following spring, and owing 
to other accidental delays they did not finally reach the Museum 
till November, 1899, more than two years after they were collected. 

Mr. Stone, writing to me of these specimens, under date of 
June 30, 1898, from Fort Simpson, N. W. T., says: “In a con- 
versation with you while in New York in April, 1897, you ex- 
pressed a belief that there existed a third variety of the Caribou 
in the Northwest, but I could not flatter myself with reaching 
them so easily.” He further refers to its large size, and says he 


1 The Ottawa Naturalist, Vol. XIII, No. 5, August, 1899, pp. 129, 130. 
[ March, rgoo. | [x] 


2 Bulletin American Museum of Natural History. [Vol. XIII, 


ee 


considers them to be as much larger than the Woodland Caribou 
of Canada and Maine, as the latter is larger than the Barren 
Ground Caribou. It happened, however, that while this fine 
series of six specimens was en route to the Museum, the species 
was described and named, as above stated. Although there are 
various important discrepancies between the measurements given 


Fig.1. Rangifer grenlandicus, £ ad., No. 10197, Holsteinborg, Greenland; Prof. L. L. 
Dyche. 4 nat. size. 


1900.| | | Allen, Caribou of Northern British Columbia. 3 


by Mr. Seton-Thompson from a mounted specimen and those 
taken from specimens in the flesh by Mr. Stone, there is appa- 
rently no good reason for not considering the two forms as 


4 nat. size. 


Fig. 2. Rangifer montanus, & ad., No. 15714, Cassiar Mts., B. C.; A. J. Stone. 


& 


4 Bulletin American Museum of Natural History. [Vol. XIII, 


specifically identical, the discrepancies in measurements being 
doubtless due to the faulty taxidermy of the mounted specimen, 

With Mr. Stone’s series of specimens before me, it seems de- 
sirable to supplement the original description with a further 
account of the species, and to add thereto Mr. Stone’s excellent 
field notes on its habits and distribution, 


Rangifer montanus Seton- Thompson. 


MOUNTAIN CARIBOU. 


Rangifer montanus SETON-THOMPSON, Ottawa Naturalist, XIII, No. 5, 
Aug., 1899, 129. Selkirk Range, near Revelstoke, B. C. 


Fig. 2, Rangifer montanus, 6 ad., Cassiar Mts., B. C.; Coll. A. J. Stone. 4 nat. size, 
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Adult Male, in September. — General color above clove-brown, darkest on 
the head, back, thighs, and lower edge of the sides of the chest, and still darker, 
blackish brown, on the breast and limbs; muzzle, including the whole end of 
the nose and front border of the lower lip, silvery grayish white, succeeded by 
a broad band of blackish brown, which fades posteriorly on the sides of the 
head and below into the general color, but extends broadly over the front part 
of the head to the eyes; neck all round brownish gray, lighter on the sides than 
above, becoming nearly white in front ; the gray color of the sides of the neck 
extends posteriorly over the anterior part of the shoulders, and is continued as 
an ill-defined broad band on the sides of the chest; ventral surface, from the 
‘chest posteriorly, grayish white, passing into pure white posteriorly and on the 
inside of the thighs ; rump patch white, large and sharply defined ; tail above 
centrally dark brown like the back, broadly edged and tipped with white; a 
narrow band of pure white borders the hoofs; ears externally dark brown, 
mixed with gray and edged with blackish ; internally much lighter, becoming 
light gray at the inner base. In one specimen there is a broad band of whitish 
gray above and below the eye, forming an imperfect eyering ; but this seems 
exceptional, and is probably a remnant of the summer coat, the majority of the 
specimens having the eye region dark like the adjoining parts of the face. 

The female does not appear to differ materially from the male. The young 
of the year, however, is much lighter than the adult, having the whole ventral 
area white, and the whole neck and the sides much lighter ; the dark color of 
the upper parts is lighter and restricted in area to the middle of the back from 
the shoulders posteriorly ; the tail is all white except at the base above. 

Measurements.—TVhe following are the collector's measurements taken from 
the freshly killed specimens before skinning, to which are added, for compari- 
son, the measurements of the type specimen, from a mounted example, as given 
by Mr. Seton-Thompson. 


No. 41/No. 5 |No. 6| No. 7; No. 8 |No. g | Type, 
fads ead | @ ade 6 adel Se Bee javir ead. 
psy Loney. Lia agate 2083 4.2057 | 210°'| 2172'| 1930 | 1490 | 2413 
22 Eh RL ie ERIE Go is ret MAIR TSO. eed | CER A Tae a eee esa a 187 
Height at shoulder......... bere emer > £9aO' 4 -Paoy ic aaae QgI |; 1081 
Prine: dmb te Mae eae 1295 | 1334 | 1245 | 1359 | II45 213 ec 
Leveth: of tind: foot. i4.5.% 610 635 635 597 5907 522 660 
Fore leg to elbow. ..4.6.. 597 584 610 | 646 521 kv eu ree 
AVIGth of COREE G47 eae 326 326 368 | 368 305 229 
Devth Of Cheat sige news y 7 eR ay Sy 787 749 711 Neto dl eri 
Hon’ TPOtde CrOWR Gs «ds 4a splceleeaws TAO tA ass Lk ss Os 8 
‘i Pet WAN a age rack Nam AIR. ay 115 120 sia 


1 Collector’s numbers. No.6 = Mus. No. 15714; No.8 = Mus. No. 15715; No.g = Mus. 
No. 15716. The original measurements, given in inches, are here reduced to millimetres. 
2 Measurements from dry skins, exclusive of hair. 
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Skull, — In addition to its large size, the skull of A. montanus is peculiar in 
the unusual elongation of its facial portion. The antlers are similar in length 
and proportions to those of the Barren Ground Caribou, but more massive, with 
the palmated portions much broader and heavier. (See Figs. 1-6.) 


COMPARATIVE MEASUREMENTS OF SKULLS OF CARIBOU. 


R. ter- 
R. montanus. R. grenlandicus. Y@NO- 
ve, 
é6sad.'| 9 ad.?| 6. ad.#| ¢ ad.*/ ¢@ ad.*| 9 ad.® 
PasahJength, Cos Pees ce 420 | 360 364 B75 1-805) 350 
Tip of premaxilla to tip of nasal...) 125 | 100 109 115 84° |: 88 
Tip of premaxilla to alveolus of 

first premolar p5 va ee, 148 | 126 122 127 99 | I14 
Length of masals is as ae te £23) 129 94 III O7 (124 
Greatest orbital breadth ......... 152. | 156 168 POG S520 4) ag 

oe anteorbital breadth (above 
Me) wee ey ko The ri7 TES) 106 93 
- zyoomatic breadth. 44°... 148 7 230 144 TAT | 1260: 32o, 
Dlastoid preadth +e) ali AI FAQs| “FLO 128 120) 10k oh 192 
Palatal breadth atm)... . 7a 62 72 61 56 54 
Distance between tips of paroc- 

Cipital propesseg fee. 5 6G. 89 80 72 64 63 vee 
Depth of skull between antlers...| 112 86 102 94 Sih 82 
Length of upper toothrow (crown 

SUIPACe) Cee tem ek ek 99 97 89 98 SI g2 
Diastema (canine to pm+)........ 72 59 60 55 52 55 
Distance between antlers just be- 

OW LE? 4! 5 Cea ats wate tam we arale 78 53 45 64 57 61 
Distance between outer edge of 

antlers just below burr... .0.0% 135 95 125 116 84 | 102 
Length of mandible, incisive bor- 

Cer tO ane les sy co. ig ee ees B30" |. 280 283 280 | 256 | 255, 
manele tO CONG Vleuia sues oes FOO, |: 102 106 106 83 95 

SLY MTD Ob COMOOhG: 266/22 ae 482). 137 146 140. Tiss 126 
Depth of mandible at ms........ 38 31 35 32 28 29 
Length of lower toothrow........ HOS 411) 103 105 97 (oO aa i 
Wiais tena. 5 ee es ai 180), 108 99 100 87 95 
Antlers, length of main beam....| 1235 | 405 1246 | 1000; 400 | 580. 

‘¢ distance apart at. point of | 
PalMAatiONn/. 6 eee. 1a ee 875: 146 9733) 800! 255 . 1325 
oe distance between tips of 

3 Front Lime ch io ete tee 790 — 687 655} 320 | 194 

he breadth of points at tip of} 415 | 100 315 278 65 | 320 
main beam acces 555 oT 410 B15 aa Ee 


1 Collector's No. 7, ¢ ad., Cassiar Mts., northern British Columbia, Sept., 1897, A. J. 
Stone. 


2 Museum No. 15715, @ ad., Cassiar Mts., northern British Columbia, Sept., 1897, A. J. 
Stone. 


3No. 10197, 6 ad., Holsteinborg, Greenland, Prof. L. L. Dyche. 
4 No. 10195, 6 ad., Holsteinborg, Greenland, Prof. L. L. Dyche. 
5 No. 14236, @ ad., Northern Greenland, Lieut. R. E. Peary. 

® Adult 9, Humber River, Newfoundland. 
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Fig. 4 (upper figure). Rangifer montanus, 6 ad., Cassiar Mts., B. C.; Coll. A. J. Stone, 4 nat, size. 


Fig. 5 (lower figure). Rangifer montanus, 4 ad., Cassiar Mts., B. C.; Coll, A. J. Stone. 4$ nat. size. 
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Of the six specimens of 2. montanus collected by Mr. Stone in 
the Cassiar Mountains, four are adult males, one is an adult 
female, and the other a yearling female. The female and three 
of the males agree very closely in coloration; the other male, 
apparently the oldest of the series, is much paler colored through- 
out. The young female differs from the adults as already stated 
(p. 5). } 

This form of Caribou differs markedly in color from the Wood- 
land Caribou, which it most resembles, in being very much darker 


Fig. 6. Rangi fer montanus, 6 ad., Ho-tai-luh Mts., Cassiar District, B.C. Antlers unusually 
developed. Coll. A. J. Stone. 4 nat. size. 
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throughout, in its larger size, longer and heavier antlers, and in 
the large size of the white rump patch, which is practically obso- 
lete in the other forms of the genus, or, at least in the hghter 
forms, very indistinctly defined. This patch, measured across the 
base of the tail, has a breadth of 250 mm., but is divided through 
the middle by the dark band, 50 mm. wide, that passes down the 
‘tail, the white patch being thus separated into two areas, each 
with a transverse width of roo mm. | 

The most remote ally of 2. montanus is R. terrenove, not only 
geographically but in coloration and structural characters. 2&. 
montanus has the facial portion of the skull elongated and slender, 
in contrast with the short, thick skull of #. zerrenove. In R. — 
montanus the antlers are very long, yet heavy and massive in com- 
parison with those of 2. grenlandicus ; 1n R. terrenove the antlers 
are still more massive, but much shorter than in #. montanus. ‘The 
differences in the skull and antlers of these three forms are well 
shown in the accompanying illustrations. 

Unfortunately there is lack of material for satisfactory com- 
parison of the different forms of this genus. While the Museum 
has mounted specimens of A, caribou, R. terrenove, R. grenlandat- 
cus, and R. montanus, and additional skins and skulls of most of 
them, the skulls are in few cases comparable, being either more 
or less imperfect or very unlike in age. For the use of a fine 
series of adult. male skulls of the Newfoundland Caribou, from 
which the accompanying photographs were taken, I am indebted 
to Mr. A. C. Humbert of this city; unfortunately these heads 
were mounted before I was able to measure them. ‘The female 
skull of the Newfoundland Caribou here figured (kindly loaned | 
to me by Mr. J. Rowley) has unusually large antlers for a female, 
and in this respect is not quite normal. 

Doubtless when series of specimens of Caribou from different 
parts of Alaska, including the tundra district west of the Mac- 
kenzie Delta, and from different parts of the Northwest Territory, 
are brought together, it will be found that the Caribous of the 
region north of the United States are differentiated into quite a 
number of well-marked local forms as yet undescribed. This is 
the opinion of Mr. Stone, who has observed them at various dif- 
ferent points, and has obtained much information respecting their 
distribution, as set forth in his paper on the large mammals of the 
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Fig. 7 (upper figure). Rangifer terrenove, &ad., Humber River, Newfoundland. Coll. A. C. 
Humbert. #4 nat. size. 


Fig. 8 (lower figure). Rangifer terrenove, 4ad., Humber River Newfoundland. Coll. A. C. 
Humbert. 3 nat size. 
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North (fostea, Article V). The present form, &. montanus, 
appears to inhabit about the same section of country as the 
dark form of the Mountain Sheep (Ovzs stonez), and, as oe 
coloration, is a parallel form. 

Asa son mibuaion toward a better knowledge of our Caribou I 
present herewith a series of illustrations of the skulls of three 


Fig. 9. Rangifer terrenove, 6ad., Humber River, Newfoundland. Coll. 
A.C. Humbert. 4 nat. size. 


of the forms, namely, Rangifer montanus, R. grenlandicus, and 
R. terrenove, all photographed to the same scale, by my assistant 
Mr. John Rowley, Chief of the Department of Taxidermy. The 
series of A. montanus includes four adult males and an adult 
female, and an additional pair of weathered antlers. ‘The series 
of R. terrenove includes three adult males and an adult female, 
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Fig. ro (left upper figure). Nangifer grenlandicus, 2 ad., No. 14236, North Greenland ; Lieut. 
R. E. Peary. $3 nat. size. 


Fig. 11 (right upper figure). Rangifer montanus, 2 ad., No. 15716, Cassiar Mts., B. C.; A. J. 
Stone. # nat. size. 


Fig. 12 (lower figure). Rangifer terrenove, Qad., Newfoundland. Coll. F. D. Pelton. 3 nat. size. 


¢ 
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the latter with exceptionally large antlers, Photographs of only 
two examples of R. grenlandicus are given, an adult male and an 
adult female, but both are typical, well developed specimens, as 
shown by the Museum series of this species. 

Beginning with R. grenlandicus, the specimen shown in Figure 


Fig. 13 (left figure). Rangt/er granlandicus, 6 ad., No. 11097, Holsteinborg, Greenland; Prof. 
L. L. Dyche. 3} nat. size. From same specimen as Fig. 1. 


Fig. 14 (right figure). Rangifer grenlandicus, 9 ad., No. 14236, North Greenland; Lieut. 
R. E. Peary. 3 nat. size. From same specimen as Fig. ro. 
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I is strictly comparable with the specimen of 2. montanus shown 
in Fig. 2, While the general form of the antlers is the same in 
both, they are much thicker in the beam, and heavier in the pal- 
mated parts in &. montanus. The skull is also much larger and 
heavier, and quite different in the frontal outline. 

In Figures 3, 4, and 5 are shown other examples of antler in 


nat. size. 


Oe 


Fig. 15 (left figure). Rangifer montanus, 6 ad., No. 15714, Cassiar Mts., B.C.; A. J. Stone. 


From same specimen as Fig. 2. 


Fig. 16 (right figure). Rangifer montanus, § ad., No. 15716, Cassiar Mts., B. C.; A. J. Stone. 2 nat. size. 


From same specimen as Fig. 11. 
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Fig. 17 (right figure). Rangifer terrenove, 6 ad., Humber River, Newfoundland. Coll. A. C. 
Humbert. nat. size. From same specimen as Fig. 7. 


Fig. 18 (left figure). Rangifer terrenove, 2? ad., Humber River, Newfoundland. Coll. F..D. 
Pelton. 4 nat. size, From same specimen as Fig. 12. 


R. montanus. All are from practically adult males, but the 
smaller and lighter forms doubtless represent younger animals 
than the one shown in Fig. 2. 

The antler presented in Figure 6 represents doubtless an unusu- 
ally heavy development of antlers in 2. montanus. The pair was 
found by Mr. A. J. Stone, in 1896, in the Ho-tai-luh Mountains, 
a western spur of the Cassiar Mountains, in northern British Co- 
lumbia, and hence within the range of &. montanus ; this pair was 
saved by Mr. Stone on account of its unusual size and form. 


16 Bulletin American Museum of Natural History. |Vol. XIU, 


_ Figures 7 to 10 represent variations in the antlers of #. terre- 

nove. Fig. 7 may perhaps be taken as typical, and as strictly 
comparable with Fig. 1, 2. grenlandicus, and Fig. 2, R. montanus. 
In the heavy palmation and relative shortness of beam, &. terra- 
nove is strikingly different from the other two forms, and the 
skull is relatively short and heavy. I have previously given a 
figure of the male antlers of this species (this Bulletin, VIII, 
pl. x), which shows the heavy branching of the antlers charac- 
teristic of this species. 

Figures ro to 12 illustrate the skulls of females of the same 
species. Fig, ro represents the skull of an adult female of 2. 
grenlandicus. Fig. 11 shows an average female skull of 2. mon- 
tanus—the only one thus far examined, but it is apparently an 
average, normal example. Fig. 12 represents a skull of &. ferre- 
nove, with unusually large antlers, but otherwise normal. A 
more normal antler of the female of &. ferrenove has previously 
been figured in this Bulletin (Vol. VIII, pl. xi, Fig. 2). 

As a further contribution to this subject I add views of the 
ventral aspect of the skull of both male and female of the same 
three species. All were photographed -by Mr. Rowley to a un1- 
form scale, so as to make them strictly comparable. The scale 
is larger, however, than in the series of figures (Figs. 1-12) of the 
antlers already given. 

Figure 13 represents an adie male of &. grenlandicus, and 
Fig. 14 a female of the same species, 

Figures 15 and 16 give corresponding figures of male and 
female skulls of R. montanus. The striking difference in size is 
at once noticeable, as is also the greater facial elongation of the 
skull in 2. montanus as compared with R. grenlandicus. 

Figures 17 and 18 show male and female skulls of &. terre- 
nove. Compared with the skulls of 2. montanus, the latter are 
obviously longer and broader, and differ in details of conforma- 
tion. The great size of &. terrenove as compared with &. gren- 
landicus is too evident to call for comment. There are also 
obvious differences between the two latter species in respect to 
various details of proportion and structure. 

The following notes on Rangifer montanus, as observed in life, 
are from a letter from the collector, Mr. A. J. Stone, dated Fort 
Simpson, N. W. T., June 36, 1898. 
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‘These large and beautiful animals,” he says, “ range through 
almost the same kind of country as that occupied by the Moun- 
tain Sheep [Ovzs stoned |. They traverse the very high muskeg 
valleys that separate the mountain ridges, while the sheep gener- 
ally pass around them. They range in the mountains wherever 
the sheep do, with the exception of the most rugged paths shut. 
in by steep rocky cliffs. They rarely visit the timber, and when 
they do, remain there for only a short time. During severe 
storms in winter they sometimes wander into the edge of timber, 
but do not seem to find there the food they desire. Their favor- 
ite winter feeding ground is the top of high, bold mountain 
ridges, which they frequently cross by well beaten paths through 
the high passes, but seldom descend to low ground. In winter 
they will paw through the snow for food, but usually seek feeding 
grounds from which the snow has been blown by the winds. - 

“The rutting season I find to be almost identical with that of 
the Moose, or from the last of September to the last of October ; 
the calves are dropped in May. They do not seem to be as pro- 
lific as the Moose, only one calf being produced at a birth. The 
calves grow with great rapidity, far outstripping the growth of 
our domestic animals, but they do not acquire flesh as rapidly 
as the domesticated calf. I also find that the breeding season is 
somewhat irregular. I saw in September two calves that ap- 
peared to differ two months in their ages. 

“The velvet is shed from the antlers in the males about the 
first of September, the old males shedding first, and the younger 
ones later, according to age and condition. The females shed 
the velvet about a month later than the males, the barren females 
shedding first, and those with calves and the younger animals 
later. 

‘In spring and summer these animals follow the snow line well 
into the mountains, and here their habits are much like those of 
the Mountain Sheep. The old males seek the more secluded 
retreats, where they remain in quiet and rapidly take on flesh. 
The females remain behind where the elevated tablelands are of 
greater extent, and are the first to work their way back, in Sep- 
tember, to the bald ridges already mentioned, where they are 
joined by the males. In September and October they may be 


seen crossing the muskegs from one mountain ridge to another. | 
[ March, rgoo. | 2 
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“Their fastest gait is a trot, and they are rarely seen to leap, 
and then for only two or three jumps, Their motion is peculiar, 
and very unlike that of the Moose. They stand very erect on 
the legs when trotting, and move in such a way as to give the 
appearance of great rigidity to their limbs. Their movements 
are not graceful, nor yet clumsy, reminding. one of a pack horse, 
trotting under a heavy load ; they do not travel as rapidly as the 
Moose. When trotting they carry the head several inches lower 
than the back, and straight in front, the nose slightly elevated, 
and the antlers erect, giving the effect of extreme rigidity. If 
they wish to look to the right or left they almost invariably stop. 
and turn the entire body in a direct line with head and neck. 

“I had no means of weighing any of these animals, but by 
carefully estimating the meat that came from a large male, and 
allowing for the gross weight, I was led to conclude that its live 
weight was about 700 pounds. I believe that full grown males 
in the fall, when fat, will weigh from 550 to 750 pounds, and that 
the females will range in weight from 400 to 550 pounds. 

“The Indians are very fond of the contents of the stomach 
that has not yet received its second mastication!; they mix it 
with the blood of the animal and boil all together into a kind 
of pudding.” 


ie 


od re 


+ 
hath) 
M 


a 


EXPLANATION OF PLATE I. 


Fig. 1. Receptacultes pearyi Whitf., p. 19. 
‘* 2. Heliolites perelegans Whitf., p, 21 ; also showing a vertical section of 
R, pearyt on the top. | 
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EXPLANATION OF PLATE IT. 
Flalysites agglomeratiformis Whitf., p. 20. 


. Enlargement to 2 diameters of a vertical section showing the tabule. 


View, natural size, of the under surface. 


Colopecia borealis Whitf., p. 20. 


. View of the top of a small colony. 

. Vertical section of a weathered fragment with thick intercellular spaces. 
. Section having no intercellular substance, but numerous mural pores. 
. Vertical section showing mural pores. 

. Top view of a small, convex colony with excessive intercellular 
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Article II.—OBSERVATIONS ON AND DESCRIPTIONS 
OF ARCTIC FOSSILS. 


By R. P, WHITFIELD. 


PLATES I AND II. 


A few fossils, sent to the Museum by the Peary Arctic Club of 
New York, were collected by the Peary Expedition of 1898, at 
Cape Harrison, on Princess Marie Bay, and Summit, Cape d’Ur- 
ville, in the arctic regions. 

The latter specimen bears indications of fossil plants, and what 
may have been a felicotoma or Opfileta, and reminds one of 
similar appearing things from the Calciferous formation of Lake 
Champlain. The specimen is evidently of float material, and 
consequently of little or no value geologically. 

The remainder of the material consists of corals, partially 
silicified, in limestone, and one very good example of a Recep- 
taculites, resembling 2. owent Hall from the lead-bearing beds of 
Illinois, Wisconsin, and Iowa. Among the corals, there is a rep- 
resentative of alysites agglomeratus H., differing specifically ; 
also a Heliolites, related to 1. pyrtformis ; a new species of Cala- 
peca and a Stromatopora, probably S. concentrica. ‘These speci- 
‘mens would indicate a geological horizon about the same as that 
‘of the New York Niagara or Clinton Group. 

Some of the species are specifically distinct from their repre- 
sentatives in New York, and are described below under new 
names, with photographic figures of them on Plates I and II. 


Receptaculites pearyi, n. sp. 


Form explanate and undulating, resembling 2. owen Hall, of the western 
lead-bearing rocks, Galena Limestone. Cells proportionally large, and diverging 
concentrically, as is usual.in the genus ; at a distance from the central point of 
origin, they will measure nearly or quite 3 mm. in diameter; on the upper 
surface they are low-pyramidal and distinctly stellate under a hand glass. Disk 
‘near the centre thin, but at the distance mentioned above, the thickness will 
reach 16 to 19 mm. (five-eighths to three-fourths of an inch). 


[x9] 
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The specimen is from limestone and is entirely calcareous, the 
filling of the cells being crystalline. The principal specific fea- 
ture is its large cells, and even close to the point of origin this 
is distinctly noticeable. 

They are from the east side of the entrance of Cope Bay,, 
Princess Marie Bay, Sept. 4, 1898. 


- Halysites agglomeratiformis, n. sp. 


This species closely resembles 1. agglomeratus of the New York. Niagara 
Limestone, except that the cells are somewhat smaller, less closely compacted, 
having open meshes more like /. catenopora \.., but not so large. The cell walls 
are very thin and fragile, the tabulz in the tubes very closely arranged and flat, 
differing in this last feature from those of 7. agglomeratus, which are generally 
quite deeply concave. 


The examples of this species are from Cape Harrison, Princess 
Marie Bay, Sept. 4, 1898, and are somewhat silicified in a lime- 
stone matrix. 


Calapeecia borealis, n. sp. 


This is undoubtedly the Cuszophyllum, sp., of Salter, described in the appen- 
dix to Sutherland’s ‘ Voyage to Baffin’s Bay,’ Vol. II, p. ccxxxi; and figured on 
Plate VI; Fig. 7. It is not a Clstophyllum, not having a central axis ; and it is. 
not a Favistella, as the walls are densely perforated, and the tabule entire and 
complete. It seems to agree in all its features with Ca/apecza Billings (= Col- 
umnopora of A. Nicholson), but differs from C. crvebriformis, in either having 
larger cells or, when small, possessing an intercellular vesicular substance, in 
which case it closely resembles a He/iolites, and may readily be mistaken for 
Heliolites macrostylus Hall, which is most probably only a species of Calapecia, 
and not a true HeHolites. As itis only known from an impression, or natural 
mould of the upper surface, its true generic relations are uncertain, the coral . 
itself being as yet unknown. In this species, the cell openings vary from 3 
to 4mm. in diameter, and in most examples seen, the cells are divided only 
by thin walls, but in some of the examples the cells are separated by from 1 
to 5 mm. of vesicular intercellular material. The cell walls, when seen on 
weathered specimens, have from three to five vertical rows of mural pores, 
which are more nearly quadrangular than round, and present much the appear- 
ance of an open textile substance. Tabulz very closely arranged, three to five 
in a space equal to the diameter of the cell. Colony hemispherical, but those 
seen are mostly fragmentary. 


The examples are from Cape Harrison, Princess Marie Bay, 
Sept. 4, 1398. 
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Heliolites perelegans, n. sp. 


Corallum hemispherical in outline, with cells from one to one and a half mm. 
in diameter on the surface of the colony, with an intercellular substance of from 
one-half to sometimes more than two-thirds the diameter of the cell in thick- 
ness, and having from one to four vesicles in its thickness, as shown on longi- 
tudinal sections. Tabule very numerous and closely arranged, from four 
to seven occurring in a space equal to the diameter of the cell ; occasionally in- 
complete, but rarely so; slightly convex upward or fiat. No mural pores are 
present. 


Differs from eliolites spinopora Hall, in having complete 
tabule. From JA. elegans of the same author it differs in its 
larger, more distant cells, and in its hemispherical instead of 
explanate form of growth. From 4. pyriformis Hall, its nearest 
analogue, it differs in the less compact arrangement of the cells, 
and in the absence of longitudinal ray-like ridges projecting 
upon the tabulz, which so distinctly mark the separated tube 
casts of that species. 

Cape Harrison, Princess Marie Bay, in limestone, with Pecep- 
taculites pearyt, Sept. 4, 1898. 

During the season of 1896 a few fossils were sent to Prof. 
Franz Boas by G. Cromer, Esq., of Boston, who obtained them 
from Eskimo who collected them near the head of Frobisher 
Bay. 

The following species are represented : © 
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The geological horizon indicated by this group of specimens 
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would be lower Trenton. The specimens are from calcareous 
clay and are finely weathered, indicating a locality where fine col- 
lections of fossils might be obtained with little trouble. The 
specimens have been collected from the surface and are mostly 
of small size and imperfect, so much so that those representing 
undescribed forms are too poor for description and illustration, 
though sufficient to determine the geological position. 
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EXPLANATION OF PLATE III. 


Actinocrinus semimultiramosus Whitf. The figure is from a photograph and 
is natural size. The stem of the upright specimen is continuous to the margin 
of the stone, passing under the edge of the recumbent specimen. 
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Article III.—DESCRIPTION OF A NEW CRINOID 
FROM INDIANA. 


By R. P. WHITFIELD. 


PLATE ITI. 


Actinocrinus semimultiramosus, n. sp. 


Two individuals of the same species and of large size, but of 
somewhat different stages of thickening and development of the 
surface ornamentation of the plates of the calyx, occur in close 
approximation on a block of limestone. They are of the type of 
Actinocrinus lowet Hall, as published in his Iowa report, and 
also very similar to A. multtramosus W. & S., being more closely 
related to this than to A. Jowez, ‘There appear to be only three 
bifurcations of the ray on each primary division, as is the case | 
in A. multiramosus, and only one of the arms from each side of 
the ray appears to bifurcate subsequently, while in that species 
a much larger number divide. The arm plates are of about the 
same size and closely resemble those of that species. 

The plates of the body, in one individual, are marked by a 
transverse node with ridges passing from it to the adjoining plates. 
Oni the other specimen these nodes and ridges are only partially 
developed and the plates are much less thickened, but this is a 
feature only of age of the individual. The plates of the arms are 
in double series interlocking on the back, and on the inner ends 
bearing pinnule. | 

The pinnule are spine-bearing on the lower part of the arms 
to the third and fourth joint, decreasing upwards to one on the 
first joint only, and finally to none whatever. 

The plates of the dome are not seen on either specimen, and 
both seem entirely destitute of a summit proboscis or tube. 

Column round, large, the plates strongly alternating in size, 
and rounded on the edges for a considerable distance below the 
base of the cup, becoming more even in size as they recede from 
the cup, but still alternating in thickness with rounded edges, to 
a distance of six inches below the cup. All the plates of the 
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stem show strong but fine vertical crenulations on the edges. 
Canal small. 

This species differs from A. multiramosus W. & S., which is 
the nearest allied species, in having fewer bifurcations ; in being 
destitute of a central tube, and strongly in the form and charac- 
ter of the column or stem. 

Formation and Locality—In the Keokuk or Knob Limestone, 
four miles south of Salem, Indiana, on the New Albany road. In 
the collection of the American Museum of Natural History, 
New York City. 


EXPLANATION OF PLATE IV. 


Mosasaurus maximus Cope. 


Fig. 1. View of the two jaws, slightly from above, and one-third natural 
size. 

Fig. 2. Inside view, natural size, of two of the teeth and the intermediate 
socket of another. Below the teeth the partially developed or successional 
teeth are seen at a, a. 
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EXPLANATION OF PLATE V. 


Mosasaurus maximus Cope. 


Fig, 1. View of the right coronoid bone from the inside with a fragment of 
the articular bone below it, one-half natural size. 

Fig. 2. View of the same bone from the outside, on the same scale as Fig. 1. 

Fig. 3. View of the right coronoid bone of the Mosasauroid Reptile, 7'y/o- 
saurus proriger Cope, on the same scale as the above for comparison. 
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Article 1V.—NOTE ON THE PRINCIPAL TYPE SPECI- 
MEN OF MOSASAURUS MAXIMUS COPE, 
WITH ILLUSTRATIONS... 


By RoW IT PIE LD. 
PLATES IV AND V., 


In the ‘ Transactions’ of the American Philosophical Society for 
1871, new series, page 189, Prof. E. D. Cope described and pub- 
lished Mosasaurus maximus, basing it on specimens found in 
New Jersey. The most important of these was from the farm of 
Geo. W. Crawford, at a place called Nut Swamp, and at the time 
in the possession of Dr. G. J. Fisher, then in Sing Sing, N. Y. 
In 1892 the American Museum of Natural History obtained this 
specimen with a number of vertebrae from Dr, Fisher, and the 
specimen was brought.to the Museum and the fragments placed 
together in their true relations. In doing this, it was found that 
instead of being a single ramus of a lower jaw as had been sup- 
posed, it really consisted of parts of both lower rami extending 
back to the articulation of the rami, each side having eleven 
teeth or sockets, some of which are in fair condition of preserva- 
tion. In Prof. Cope’s description he intimates that there were 
twenty more or less perfect teeth. When the parts of the speci- 
men were put together it was found that there were eleven teeth or 
tooth sockets on each ramus, and that several of them contained 
the successional teeth at the base of the present teeth or in the 
sockets. 

The following is taken from Prof. Cope’s description and re- 
marks ' on this extraordinary specimen : 


“The remains of a still more gigantic individual of this species 
were submitted to me by Dr. G. J. Fisher, of Sing Sing, New 
York, in whose possession they now are. 

‘The bones were obtained through the efforts of P. R. Brinck- 
erhoff, of Westchester County, N. Y., in the latter part of the 
month of April, 1860. ‘They were found on the farm of Geo. W. 


r 


1* Synopsis of the Extinct Batrachia, Reptilia and Aves of North America.’ By Edward 
D. Cope. Trans. Am. Phil. Soc., XIV, N.S., 1871, pp. 1-252, pll. 1-14 @ The extract is 
from pp. 190-1c2. 
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Crawford, at a place called Nut Swamp, three miles south of 
Middletown, Monmouth County, N. J. They were first discov- 
ered on opening a ditch through a meadow in Nut Swamp; G. 
W. Crawford, being an intelligent farmer, took immediate meas- 
ures to prevent their disturbance or injury, by having them 
protected until he could inform P. R. Brinckerhoff. 

‘Accordingly, on the last week of April, P. R. Brinckerhoff 
succeeded in obtaining from this locality the portions of bones 
described. 

“They were all found at a depth of about four feet below 
the surface, and within an area of a few square feet. The bones 
were imbedded in wet marl, which contained an abundance 
of most of the fossils peculiar to the formation, as Gryphza, 
Exogyra, Terebratula, Belemnites, etc. Near this spot, about fif- 
teen years ago, considerable portions of bones, but more particu- 
larly the vertebree of the Mosasaurus, were found by J. M. Smith 
and Lyell Conover. 

“The portions found were so detached and diffused, as to 
afford no hope of obtaining much more of the skeleton without 
very extensive and expensive excavations, and it was with ex- 
treme difficulty that P. R. Brinckerhoff, by the aid of one or two 
men, and by one-and-a-half days’ labor, succeeded in procuring 
the present specimens. ‘There was.a constant influx of water into 
the trenches, and the bones were very fragile. 

‘The bones obtained, consist of large portions of the inferior 
maxillaries, with twenty, more or less, perfect specimens of full- 
grown teeth, and several successional teeth,—with a posterior 
dorsal vertebra. 

“ Drawings were made directly from the specimens, 

“The largest fragment found is a portion of the left inferior 
maxilla. It measures twenty and three-fourths inches in length ; 
at the broadest extremity it is about seven inches deep, at the 
small extremity it is five inches ; the upper or alveolar portion of 
the jaw is generally about three and one-quarter inches thick ; 
the lower margin is quite uniformly two inches thick. This mass 
was considerably fractured in removing it from its bed, as is seen 
in the plate. 

“It contains the roots of three teeth, two of which have most 
of their enamelled crowns attached. The space between the first 
and second tooth is three inches. The space between the second 
and third teeth is two and three-fourths inches. 

“The roots of all the teeth are somewhat compressed laterally ; 
the longest diameter of the root of the first tooth is two inches ; of 
the second, two and one-fourth ; of the third, two inches. 

“The lateral plates in the dentary bone come in contact a few 
inches behind the first tooth. 

‘‘In another fragment of the jaw, containing five or six teeth, 
we find the roots placed in actual contact throughout; and 
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knowing the law of their SrA ERTENS, we can readily estimate 
the length of the jaw. 

“The combined length of all of the fragments collected of the 
lower jaw, measures four feet, and includes fourteen teeth, which 
is the full number said to belong to each side in M. giganteus. 
The series completed would no doubt contain eighteen teeth. 
As the coronoid and angular processes and the distal extremity | 
are not included in the above measurements, it would be safe to 
calculate the lower jaw of this specimen to have been six feet 
and a half long. The cranium measured nearly the same, and 
would indicate a larger animal than any Mosasaurus yet dis- 
covered. 

“The greater portion of the coronoid element of the left in- 
ferior maxilla, is nine inches in length; in the broadest part 
it measures four and three-fourths inches in width. The 
border is concave and regularly rounded. This border is quite 
uniformly two inches thick, while the remaining portion of the 
fragment is thinner. Another portion of the left lower jaw con- 
tains the roots of three teeth placed in contiguity. The crowns 
or apices of the teeth have been broken away. ‘This fragment is 
seven inches long, four and one-quarter inches deep, and three 
and one-quarter thick. 

“Three large foramina are seen on the external surface, which 
communicate with the dental canal. 

“This portion of the jaw is well preserved, and like all the frag- 
ments found, is entirely black, and extremely heavy; the high 
specific gravity, as well as the color, is due to their impregnation 
with iron ; the pulp cavities of the teeth, as well as the concentric 
laminz of the apices, are incrusted with deposit of exceedingly 
minute crystals of iron pyrites. In other portions of the bones 
a deposit of vivianite is occasionally seen. 

‘In the teeth belonging to this species of Mosasaurus, the root 
is large, the lower extremity inclining backwards; it contains a 
minute cavity, being nearly solid, and apparently composed of 
simple osseous tissue. The apex or crown of the tooth arises 
from a somewhat conical base, which corresponds with the margin 
of the alveolar cavity ; it tapers rapidly to a point ; the teeth are 
recurved and divided into two faces, one looking forwards and 
outwards, the other presenting backward and inward ; the divid- 
ing line between the anterior and posterior faces is very distinct, 
consisting of a sharp unserrated or simple cutting edge. These 
acute edges or carinz separate faces, of which the posterior is 
more convex. ‘The crowns of these teeth were measured by Dr. 
Fisher, as follows : 
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“The pulp cavity extends about as far into the root as the 
crown, excepting its entrant foramen in the former. 

“The mode of succession of the teeth is well seen in this speci- 
men, and illustrates the process as indicated by Leidy (Cretac. 
Rept., p. 51). The fang-like basis of the functional tooth under- 
goes extensive excavation by absorption to furnish space for its 
successor, the remaining portion in some places being reduced 
almost to a shell, yet remaining firmly adherent to the alveolar 
walls, without the slightest evidence of displacement. This and 
other specimens examined, prove that the old tooth is not re- 
moved till the process of absorption has extended to the alveolar 
margin, when the crown is easily detached. 

“The splenial bones present the usual remarkable character. 
At the posterior extremity of each, the articulating cavity is nar- 
row ovoid in form, subacuminate below, and not so broadly 
rounded as in the M. dekay1. 
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“The surface appears to be adapted for motion in two direc- 
tions. 
“The vertebra which accompanied the jaw measures as follows : 
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“Tt is a dorsal with diapophyses below the middle; between it 
and the neural arch, near the articular extremities, the surface is 
marked with sub-longitudinal ruge. 

“This Mosasaur could not have been less than eighty feet in 
length.” | 


On both parts of the specimen there are new teeth showing on 
the inner posterior side of the old teeth. These are of different 
sizes and ages, as if there were no special rule as to the age at which 
new teeth replaced the old ones, and the base of the older one is 
excavated or absorbed around the young tooth, leaving a large 
open space. 

Views of the jaws are given on the plates, also of two of the 
teeth showing the new teeth at the bases. The figures are all from 
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photographs. Prof. Cope speaks, in the article cited, of “drawings” 
of the specimen. But none is given on any of the plates in his 
article, hence the necessity of this notice and accompanying 
illustrations. 

The coronoid bone mentioned on p. 1g1 is also in possession 
of the Museum. It measures, as Prof. Cope says, nine inches 
in length by four and a half in width. The figure of this bone 
is reduced to one-half the natural size, and a view given on the 
same scale of the corresponding bone from a specimen of the 
Mosasauroid Zylosaurus proriger Cope, from the Niobrara chalk 
beds of western Kansas. 

Prof. Cope appears to have considered this bone as the left 
coronoid, but on close examination and comparison with that of 
other species, it proves to be a right instead of a left. 

From the lower marl bed of the Upper Cretaceous, from three 
miles south of Middletown, Monmouth County, New Jersey. 
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Article V.—SOME RESULTS OF A NATURAL HISTORY 
JOURNEY TO NORTHERN BRITISH COLUMBIA, 
ALASKA, AND THE NORTHWEST TERRITORY, 
IN THE INTEREST OF THE AMERICAN MUSEUM 
OF NATURAL HISTORY. 


By A. J. STONE. 


[INTRODUCTORY NoTE.—Mr. A. J. Stone, in planning the journey, of which 
the following pages give some of the principal geographical and zodlogical 
results, visited the American Museum of Natural History in the hope of secur- 
ing aid from the Museum authorities in carrying on his work. Upon careful 
consideration of Mr. Stone’s itinerary, and of the results he hoped to attain, the 
enterprise was promoted by pecuniary aid generously furnished, in the interest 
of the American Museum, by Mr. James M. Constable. As shown by the 
itinerary set forth below, the journey was an arduous one, and as planned 
involved extended travel through country that could be traversed only by dog 
teams, or by means of improvised boats, thus precluding the transportation of 
bulky collections. Mr. Stone procured, however, on portions of his trip, 
valuable collections, some of which have been made the subject of papers in this 
Bulletin (Vol. IX, 1897, pp. 111-114; Vol. XII, 1899, pp. I-9; Vol. XIII, 
1900, pp. 1-18), and some are still on the way to the Museum. In addition to 
collecting specimens, where means of transportation rendered it feasible, Mr. 
Stone has gathered in his note books a large amount of new information 
regarding not only the geography of the region traversed, and the Eskimo and — 
Indian tribes inhabiting it, but also respecting the distribution and habits of the 
larger game animals met with in different parts of his route. This information 
seems of sufficient importance to warrant permanent record, and is here 
presented as a part of the results of Mr. Stone’s expedition. In preparing his 
rather voluminous notes for publication Mr. Stone has allowed me discretionary 
power to select, condense, and arrange the matter as seems to me most fitting. 
I am also responsible for the technical names of mammals given in the following 
notes.— J. A. Allen. | 


INTRODUCTION. 


I was impelled to undertake the explorations here imperfectly 
detailed by the belief that the natural history of the northern parts 
of North America, from about the fifty-second parallel of latitude 
northward, had been as yet very imperfectly explored, and that 
the field was therefore an inviting one for research and discovery. 
Furthermore, the dearth of specimens of the larger mammals in 
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our museums, and the fact that some of them are becoming 
rapidly extirpated, seemed an additional reason why their collec- 
tion in series, for exhibition and study, should be entered upon 
without further delay. While knowing that the undertaking 
involved hardship and danger, and a considerable outlay of 
money, it seemed to me that the results of a protracted and well 
conducted expedition would far more than warrant the risk 
incurred. If successfully accomplished, the journey would furnish 
not only much-needed material for scientific research, but yield 
much valuable information regarding the variety and distribution 
of animal life in these forbidding regions. 

The trip as originally planned involved three years of travel, 
through regions devoid of all regular means of transportation, and 
to a large extent uninhabited, except by scattered native tribes, 
and in large part thus far only superficially explored. Aware that 
my own limited means was quite inadequate for such an enterprise, 
I naturally sought to connect myself with some public institution, 
and felt myself fortunate in securing an alliance with the American 
Museum of Natural History, through the liberality of the First 
Vice-President, Mr. James M. Constable. While I successfully 
accomplished the itinerary as laid out for the first two years, I 
failed, in consequence of numerous unforeseen difficultiés in the 
way of securing food and proper means of transportation, in 
securing some of the animals I unfortunately made it my special 
quest to obtain. On reaching the Mackenzie Delta, and also at 
some other points on the long inland journeys, it was exceedingly 
difficult to secure either the necessary assistance from the natives, , 
or a proper outfit of dogs for sledding purposes. Again it was 
impossible to rely upon the information obtained in respect to 
the nature of the country, or the haunts of the larger game 
animals, especially the ranges of the Musk-ox along the Arctic 
coast east of the Mackenzie River. 


ITINERARY. 


My work began in 1896, when I made a trip, by way of Fort 
Wrangel, to the headwaters of the Stickine River, in northern 
British Columbia, the central point of my field of exploration 
being latitude 58° N. and longitude 130° W. The principal 
scientific result of this journey was the discovery of the Mountain 
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Sheep, described by Dr. Allen in this Bulletin (Vol. IX, 1897, p. 
111) as Ovts stonez, the series of specimens on which it was based 
being now the property of this Museum. This trip proved very 
satisfactory as preliminary work, and prepared me for the diffi- 
culties of the more extended journey I then had in view. 

The following year I left Seattle, Washington, for Fort Wran- 
gel, Alaska, July 9, 1897. From Fort Wrangel I ascended the 
Stickine River to the head of navigation, at Telegraph Creek. 
From Telegraph Creek I made an expedition into the Cheonnee 
Mountains, returning to Telegraph Creek the latter part of 
August. I then crossed the divide to the head of Dease Lake, 
a distance of 75 miles, at which point I left my baggage and 
made an extended trip through a great wilderness of country into 
the Cassiar Mountains, penetrating the mountains to a distance of 
about 10o miles from the lake and bringing out on our backs 
specimens collected about 60 miles from the head of the lake. 

I descended Dease Lake in an open boat to where it empties into 
the Dease River, and followed down the Dease River to the 
Liard, thence down the Liard to a point where, for one hundred 
and twenty miles further, it could not be considered navigable on 
account of dangerous rapids and waterfalls. 

It was the zoth of October, when we reached this point on the 
Liard, at the mouth of Black River, a large stream, which here 
joins the Liard. The ice was already rapidly forming on both 
streams, and preparations were made for winter. In December, 
I ascended the Black River to Walker Mountains, a distance of 
about one hundred miles. After the holidays we transported by 
‘dog-sled all our equipage down the river on the ice, a distance 
of one hundred and twenty miles, to a point below Hell Gate 
Cafion, where boating in the spring might be resumed. The 
work was one of very great labor and extreme difficulty, but was 
accomplished, and the second long portage overcome. 

When I reached my cache in April not one of the three white 
men who were to help in boat-building was available. Indian 
help from the people upstream I knew could not be had, and, 
harassed by a lot of murderous renegades, collected near my 
cache with the hope of looting it, I was a prisoner in the great 
wilderness for over thirty days, when the ice went out of the 
river, and the large canvas boat I had constructed all alone, 
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proved its capability of floating a ton of stuff, which I managed 
without help among fields of heavy ice, snags, and rapids, until 
I reached Fort Liard, a Hudson Bay trading post, one hundred 
and fifty miles below my point of departure. | 

At Fort Liard I secured help, and descended the river another 
one hundred miles, where I left it for a trip into the Nahanna 
Mountains. : 

During the latter journey I traced the exact northern limits 
of the range of Ovzs stonet and the southern limits of the nenge 
of Ovzs dallt. 

On my return I continued down the Liard River, reaching 
Fort Simpson, on the Mackenzie, the middle of June, 1898. | 

Descending the Mackenzie I stopped at Fort Norman, a Hudson 
Bay trading post, from which place I took a party of Indians and 
travelled into the main range of the Rocky Mountains to the 
neighborhood of where the Arctic Circle crosses them, at which 
place I spent considerable time. I travelled many miles of that 
part of the Rockies, and sent from there the most perfect series 
of specimens of Ows dalli ever taken for any natural history 
institution. 

Returning to Fort Norman I continued down the Mackenzie, 
to the head of the delta, reaching there about the roth to 
r2th of October, just as the ice had closed over the Peel River, 
which flows into the Mackenzie at this point. I reached Fort 
McPherson, the most northerly of the Hudson Bay Company’s 
trading posts, in lat. 67°30’, thirty miles by dog-sled, travelling 
on the river ice. | 

From Fort McPherson I made a trip in October to the west 
with dog-sleds, crossing the Rockies, and returning again to Fort 
McPherson, after a month spent in a fruitless hunt for Caribou. 
On reaching their range we found they had moved too far south- 
ward to be overtaken, owing to our scanty supply of provisions, 
and the worn-out condition of the dog teams. 

In November I traversed the Mackenzie Delta, and the Arctic 
coast westward for 250 miles, as far as Herschel Island, return- 
ing in December. This 500-mile sled trip enabled me to learn 
something of the country in that direction, and of the natives 
and larger mammals inhabiting it. The intense cold of an 
Arctic winter, however, precluded the preparation of specimens. 
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Anthropometric measurements were taken of quite a number of 
the Noonitagmioots at Herschel Island. During the entire 
journey not the fluttering of a bird, the hoot of an owl, or the 
cry of a wolf could be heard. We were completely enveloped in 
the pervading stillness of Arctic night. 

~The months of March, April, May, and June, 1898, were 
employed ina thousand mile sled trip to the east, along the Arctic 
coast to beyond Cape Lyon, in search of Musk-oxen, which, from 
information obtained at Herschel Island, I was led to expect youla 
be easily found, with also a reasonable prospect of being able to 
ship home the specimens by whaling ships from Cape Bathurst. 
A half- day’ s travel southwest from Darnley Bay we discovered 
our first sign of Musk-ox, but they were not very fresh. We 
then penetrated the rugged country to the south and east of 
Cape Lyon, day after day, until the food for men and dogs 
became completely exhausted ; our efforts being rewarded by no 
greater success than the locating of ‘signs’ of these animals, 
none of which was very recent. I came to the conclusion that 
they had wintered in the region we had reached, but that, driven 
by storms, scarcity of food, or by a natural desire to wander, 
they had migrated to other pastures, probably moving southward. 
I returned to Langton Bay to reprovision the sled for a further 
journey in pursuit of them. But the day we reached Langton 
Bay, my companion, Mr. Corbusier, was taken so completely 
snow-blind that he had to be drawn upon the sled, and my | 
Indian assistant became seriously ill with what afterward proved 
to be scurvy. My own eyes soon gave out,-so that for eleven 
days I was compelled to live in darkness. We were nearly a 
thousand miles from Fort McPherson, and the ice was already 
beginning to soften; we thus had to weigh the alternative of 
returning at once, and as rapidly as possible, to Mackenzie Bay, 
or of remaining where we were until another winter should make 
a roadway of ice again. Although the temptation to remain was 
strong, we left Langton Bay at 8 p.m.,.on May 11, and reached 
Fort McPherson June 16, sledding as far as McKinley Bay, when 
the ice broke up, compelling us to complete our journey in a 
boat I was fortunate enough to secure, with the services: of its 
Eskimo owner, at this point. This trip of six hundred and fifty 
miles and return, though devoid of results in the way of specimens, 
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was fruitful in other ways, giving me a personal knowledge of a 
portion of country even geographically imperfectly known. 

In July I crossed the Rockies and descended the Bell River to 
the Porcupine, and then down the Porcupine to the Yukon, 
reaching the Yukon on the 14th of August. I continued down 
the Yukon to St. Michaels, and thence by ocean steamer to 
Seattle, Washington, which place I reached just twenty-six 
months and four days from the time of starting. 

During this entire period of travel I availed myself of every 
possible source of information bearing on the distribution of 
animal life throughout the regions traversed, and the informa- 
tion thus gathered I have attempted to summarize in the follow- 
ing notes. | 

While the naturalist seems to have acknowledged the country 
to be too large or too difficult to explore, the prospector for 
minerals and the adventurous fur trader have camped through- 
out its extent. 

The fur trader, working along the streams, with his following 
of natives, has driven the animals well away from the streams 
into the mountains, as they had previously been driven back 
from the vicinity of the coast, and now the prospector is aiding 
the Indian in their final extermination in the mountains. 

The Bison of the plains are gone; the few living Wapiti have 
been driven to the high mountains; the Pronghorn Antelope 
and the Rocky Mountain Bighorn are almost creatures of the 
past ; and the large game animals of the extreme North will soon 
meet the same fate. 

I found evidence that a species of Caribou which existed plen- 
tifully twenty-five years ago in the country west of the Macken- 
zie and between the Yukon and Arctic coast, is now most likely 
extinct. | 

It is not simply the number of animals killed by the rifle that 
depletes their ranks; this same disturbing element has a wonder- 
ful influence in repressing their reproduction. 

There are sections of country in the North and Northwest 
that still abound in mammal life, but their former general distri- 
bution has been very much disturbed, there being large areas 
capable of supporting them in abundance over which the larger 
mammals are almost entirely absent. 
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GEOGRAPHICAL NOTES. 


My journey along the Arctic coast east of the Mackenzie 
River enables me to make some corrections in the accepted 
charts of this section of the coast. I found, for example, that 
certain charted lakes and rivers have no real existence, and that 
other important topographic features have been overlooked. 
To these latter I have given names, and indicate their location 
by means of the accompanying sketch map (see Fig. 1). 


Fig. 2. Sketch Map showing position of Esquimaux Lake as indicated on the U.S. Hydrographic 
Chart No, 1189. The Rivers are from Rand & McNally’s Map of North America. 


Thus “ Esquimaux Lake,” as indicated on the U.S. Hydro- 
graphic Chart No. 1189, corrected to date of issue, April 10, 
1898, has no existence, this area being in reality low level coun- 
try interspersed with lakes, some of them of considerable size, 
connected by narrow channels, and thus forming a continuous 
chain. Esquimaux Lake, as charted (see Fig.2), is subtriangular 
in outline, with an east and west diameter of about 200 miles, 
and a north and south diameter of about the same extent. I 


Stone, Results of a Natural History Fourney. 39 


1900.] 


(ob pue gf saded aag) ‘wWeYyD $j03eg [Iw jo uotjs0d jo yduosuery, “€ “314 


~ 

> 
—I 
ua 


Anite 


ey 
Dy 


uoh] dng 


fiaqusog 


oe 
ag 


—UNYAUDAT DE 


aUuIpAve'* 


¢ 
~~ 


| 


{| MWHavapog 


ad ; | 
| *BID0g [yy 


INVIAV]Y J 


| J00duaary an Dg 


40 Bulletin American Museum of Natural History. |Vol. XIII, 


have crossed this area twice with dog-sleds and found it to be 
land and not water. | 

Nicholson Island, of this same chart, is wrongly located. It 
should be the unnamed island just off Maitland Point (see Fig. 
1). It is really a peninsula most of the time, it being connected 
with the mainland by a sand spit which is not always covered by 
water. 

I had with me the “Carte des Explorations de l’Abbé Emile 
Petitot, dans les deserts du Grand Lac des Ours,” published in 
1875 “par la Société de Géographie.” This map having been 
accepted as authoritative, and as I have been over considerable 
portions of the country charted by Petitot, it may not be out of 
place for me to point out some of its errors. In brief : (1) his 
“Canal Louis Napoleon III,” located to the east of Liverpool 
Bay, does not exist ; nor are there any such islands as his “ Ile 
de. Lesseps;’ “Ile de la Société de Géographte,” and.” Ile 
Gibbs,” but instead one continuous stretch of land terminating 
with Cape Dalhousie. 

There is also no such river as Petitot’s “Fleuve MacFarlane 
ou Ennakhi,” flowing into Liverpool Bay ; and Anderson River 
does not empty into Liverpool Bay at the point designated by 
Petitot, but pours its waters into the extreme southwest portion 
of the Bay. His “ Fleuve la Rouciére ou Kkay-tléh-niliné ” 
also does not exist, nor does any river flow into Franklin Bay as 
this is represented to do. 

Having twice covered this entire stretch of coast country with 
sleds, I am persuaded that the extensive observations of Emile 
Petitot were largely based on the representations of the natives, 
which I find quite as unreliable in matters geographical as they are 
in all other matters relating to size, length, breadth, and distance. 

There is a river of considerable size emptying into Franklin 
Bay about midway its western shore (see Fig. 1), that I have 
named Constable River, in honor of Mr. James M. Constable, 
Vice-President of the American Museum. 

A large stream that flows into the Mackenzie Delta from the 
east, breaking through a low range of mountains which runs 
north and south parallel with the East Branch of the Mackenzie 
Delta, I have named Jesup River, in honor of Hon. Morris K. 
Jesup of New York City. 
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The beautiful channel separating Richards Island from the 
mainland, fully 75 miles in length, I have named Allen Channel, 
in honor of Dr. J. A. Allen, of the American Museum of Natural 
History. | 

A river of considerable volume emptying into southeast Darn- 
ley Bay, that I followed as a sled route for a considerable dis- 
tance, I have named Hornaday River, in honor of William T. 
Hornaday, Director of the New York Zodélogical Society. 

An island to the west of Darnley Bay, at the mouth of Horna- 
day River, I have named: Brownlee Island, through respect for 
the Hon. Judge W. H. Brownlee, of Missouri, a friend of my 
boyhood. _ 


Notres ON MAMMALS. 


The following notes, based on my field observations, relate to 
some of the larger mammals of the northern districts of North 
America. I have supplemented my own experience by informa- 
tion derived from various officers of the Hudson Bay Company, 
and from intelligent white and Indian hunters. 


Bison bison athabascze Rhoads. Woop Bison.— The 
Bison, generally spoken of as Wood Bison, is almost extinct. 
The most reliable information obtainable indicates that a small 
herd, containing fifteen to twenty animals, exists in the Hay 
River country, Long. 117° W. and Lat. 59° N., a little to the 
west of Great Slave River. I was repeatedly informed that there 
was a similar herd to the east of Great Slave River, a little further 
north than the Hay River herd, but I have some doubt of its 
existence. 

The furthest north to which I could trace these animals is the 
Black River country, where a solitary old bull was killed some 
years ago, a short distance south of Fort Liard, about Long. 130° 
W. and Lat. 60° N. 

The Canadian Government is making an effort to protect the 
few that remain, but it will doubtless be ineffective, it being im- 
possible to police these remote regions against the inroads of the 
Indians, who kill the Bisons at every opportunity. I very much 
question whether the small remnant now existing will be able to 
hold out against existing conditions for more than a few years. 
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Probably three years will accomplish their complete extermina- 
tion, | | 

I visited Fort Liard with the intention of securing specimens 
for the American Museum of Natural History, but found that to 
attempt it might involve me in unpleasant legal proceedings and 
possibly lead to serious difficulties in the further prosecution of 
my work. 


Ovibos moschatus ABlainville. Musk-Ox.— I found no trace 
of these animals anywhere, except in the very hilly, rough 
country, southeast of Cape Lyon. Nearly all the signs of them I 
found indicated that their favorite feeding ground in winter is 
along the slopes of hills just a little above the valleys, where they 
browse freely on the little patches of dwarf willows. It was also 
quite evident that when moving from one feeding ground to 
another they almost invariably travel single file. - 

Their range is becoming more and more contracted all the 
time, as roving bands of Indians from the Hudson Bay posts, on 
Great Slave Lake and near Great Bear Lake, make occasional 
raids upon them, and almost always destroy the entire herd © 
attacked. 

The result of extensive inquiry among the Indians and Eskimo 
west of the Mackenzie leads me to believe that the Musk-ox has 
not inhabited that region for a very long period. Indeed, only a 
few of the Kookpugmioots east of the Mackenzie have any 
knowledge of their ever having been seen west of Anderson 
River, or anywhere between that river and the Mackenzie. 
Their western limit is now far to the east of Anderson River 
and Liverpool Bay. 


Ovis stonei 4//en. Srone’s Mountain SHEEP; BLACK 
SHEEP. — The range of Ovzs stonet extends throughout the Cassiar 
Mountains, and in the Rocky Mountains, east of the Cassiar, 
north to where Beaver River, a tributary of Liard River from the 
north and west, breaks through the Rockies near latitude 60°. I 
believe that the Rocky Mountain divide, between the headwaters 
of the Peace River and those of the Fraser River, forms the divid- 
ing line between its range and that of the southern Owes cervina. 
Its western limit very nearly conforms to the Cassiar Mountains 
and their numerous spurs. 
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The feeding grounds of both Ovzs stonet and O. dalli are above 
timber line. ‘Their habits vary materially, in both species, with 
sex and age, especially in summer. Old and young, however, 
congregate together in the fall and winter. During winter they 
frequent the highest ridges, where the wind keeps the ground free 
of snow. : | 


Ovis dalli Melson. Davwi’s Mountain SHEEP; WHITE 
SHEEP. — This beautiful inhabitant of boreal America occupies 
two separate and distinct ranges, namely: (1) the Alaskan 
Mountains and the Kenai Peninsula; and (2) the entire stretch 
of the Rocky Mountains north of latitude 60°, to near the Arctic 
coast west of the Mackenzie, ranging thence west to the head- 
waters of the Noatak and Kowak Rivers, that flow into Kotzebue 
Sound. 

Along the Arctic coast they are subject to the same persecu- 
tion as the Caribou of this region (as detailed below), and will in 
a few years be only a memory of the past. Further south, 
through that portion of their range included in the Rockies, their 
future is only slightly more hopeful. In the Nahanna Mountains 
(a spur of the Rockies, in about 60° N. Lat.), and in the main 
Rockies about Lat. 69° N,, the natives reported them as very 
much scarcer than formerly, and the old trails, in the country 
travelled by me, indicated that a much larger number of these 
animals formerly existed there. 

I found these animals everywhere above the timber line and 
almost always occupying the most rugged parts of the mountains, 
the males particularly favoring the most rugged and rocky 
ridges. 

Five out of twenty-two specimens shot by me tumbled over 
precipitous walls into inaccessible places and were lost. One of 
the lost five was found in a bunch of three resting on a ledge, 
seemingly not over a foot wide, on the face of a cliff fully 2000 
feet high, from base to summit. They were not over 150 feet 
from the crest of the summit, over which I leaned and watched 
them, unobserved, for some time. How they reached the place 
or left it I could not tell. I had one of my Indians drive them 
out by throwing stones down, and as I heard them running 
below I followed along the brink. When they finally appeared 
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at the top I was a considerable distance from them. I fired at 
the first two to appear and failed to score, but being a little 
nearer when the third one came in sight my bullet caught him 
fair; he gave two leaps to the right, fell and toppled over the 
brink and went down for a hundred yards. We could descend 
part of the distance to where he lay but there was a space beyond 
so steep and high that it was impossible to pass over it even with 
ropes ; yet it was just here that the sheep had climbed up. 

This was my first effort on this hunting ground, and the result 
was just a little discouraging, inasmuch as my party had not 
tasted food during the past thirty hours. I was myself tired and 
hungry, for during this thirty hours I had carried a pack across 
the mountains some ten miles, and had been on the tramp climb- 
ing and hunting for sheep all the rest of that time, with the ex- 
ception of about three hours, it being so light that we could hunt 
night or day ; but there was nothing to do but try again. 

Slowly working our way around the point over sharp rocks in 
our moccasined feet, with thoughts of another day without food 
uppermost in my mind, I was almost startled by three big rams 
running out from aclump of rocks, only ashort distance ahead of 
us, and passing so quickly out of sight around another clump as 
to prevent my getting another shot. It never occurred to me 
that I was tired, footsore, or hungry, for I was after those rams, 
jumping from rock to rock as fast as my legs could carry me. 
After following them for some distance I got ina long-range shot, 
shooting down a very steep incline, and was delighted to see one 
of the big fellows go down among the rocks ; the other two be- 
ing further away, and offering very poor marks, I did not pursue 
them. It was a difficult task to descend this steep and treacher- 
ous slide to take care of this specimen, but we gladly went about 
it, and finally climbed back to the top, through a rain that was 
wetting the rocks and making them slippery. Camp was a long 
way off, but there was fuel there, and we had steaks to go with 
the fuel, which smoothed the road considerably. 

As this animal has been but little observed by naturalists or 
hunters, I will relate one other adventure, as illustrating its won- 
derful vitality, agility, and endurance. . One of my Indians came 
in one night and reported having crippled a large ram which he 
failed to get. The next morning I decided we would hunt in 
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that direction, in the hope of securing the cripple, as I have the 
utmost horror of leaving a crippled animal of any kind to diea 
lingering death. Reaching the level top of a high ridge, we 
skirted it for a short distance and then separated into two parties. 
I took with me the Indian who claimed to have crippled the ram 
the day before ; in reality, however, I did not believe his report. 
After following along the edge of a deep cafion for about a mile, 
he proposed that I should watch from above, while he descended 
to look for the cripple. He had been gone for some time, and 
was out of sight, when I heard him halloo ; on running along the 
crest for some distance I finally discovered him making his way 
up the bottom of the cafion, calling every few steps. I could not 
at first make out what he was up to, but soon a sheep made its 
appearance from behind a jutting point, and a litle later it was 
plainly to be seen, creeping along over the rocks ahead of the In- 
dian, up the rugged cafion, seemingly with difficulty. I con- 
cluded the Indian could easily get in range and kill the poor 
beast, and I could not at first understand why he did not do so, 
but Isoon came to the conclusion that he had discovered that the 
easiest way of getting that skin and bones to the top of the long, 
hard climb was to drive the animal ahead of him, knowing that I 
was at the top and would be on the lookout. 

As I proceeded to the head of the cafion, in order to be ready 
to dispatch the beast on its arrival, I could see that one hind leg 
was broken, and asI watched the poor thing jump from one crag 
to another as it mounted that long, steep climb, I felt disgusted 
with such proceedings and would have gladly carried up the skin 
rather than see the animal suffer, had I been in a position to do 
so. While I was thinking what this animal must have suffered 
during the preceding twelve hours, of how exhausted it must be 
from sucha climb on three legs, and wondering if it would really 
get to the top, to my surprise it suddenly stood on the crest of 
the cafion wall, seventy-five or a hundred yards distant, fully 
fifteen minutes sooner than I thought possible. 

As it turned toward me and caught sight of me I raised my 
rifle and fired. It fell, turning completely over ; then it jumped 
up and was away across the ridge like a shot, its broken leg 
swinging like a pendulum at every jump. As soon asI recovered 
from my surprise, I followed as fast as I could run, only to see it 
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disappear over the side of the next cafion; it circled the side of 
the cafion wall and took a stand on a jutting:ledge of rock, upon 
which, if I shot it, it would topple off down ‘on to the rocks, sev-. 
eral hundred feet below, and be ruined as a specimen ; so I sat 
down to await its possible change of position. After a short while 
my white man and natives arrived, and two of them decided to 
go around and chase him down. Asthey approached him, down 
he went, apparently as lively as ever, and another chase took 
place, lasting until the white man was played out. : 
From the edge of the cafion I could watch every move ; twice 
the native tried his smooth-bore without effect, and I began to 
think the ram would get away from him. It climbed a deep cut 
between two high turrets in the side of the cafion wall nearest 
me and found its way into a deep cavity in the side of oneof the 
great natural abutments and lay down. The Indian could not 
get to the place, but threw stones at the poor beast until it ran 
out. As it left this big cavity it either had to leap directly down 
fifteen or twenty feet or pass out by the Indian ; and here was 
just where it displayed its wonderful capabilities in a most daring 
manner. As it emerged from the cavity it crept along the wall, 
which to all appearances was almost perpendicular, and contin- 
ued straight on for twenty-five or thirty feet. It then turned 
around and.came back to the edge of the cavity and leaped down, 
falling as it struck the rock below ; but it was immediately up 
and away, seemingly as game as ever. The Indian, who was 
within a few feet of the animal at the time, said that he could not 
see anything in the shape of a projection on the face of the rock 
for the animal to walk on, nor could any of us do so at a distance 
of perhaps two hundred yards with the aid of powerful field-glasses. 
I stood carefully watching every movement of the animal, and 
how it was possible for it not only to walk the side of such a wall, 
crippled as it was, but actually to turn round and walk back, is 
beyond my conception, for I am sure there was no place on the 
face of the wall to which I could have clung for even a moment. 
The Indian again went in pursuit, finishing the animal soon 
after with a lucky shot. I went down to measure and skin the 
animal, but found the greater part of its coat so thoroughly filled 
with blood, much of which had dried and set fast, that I only 
saved. the head. | i 
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The shot the Indian first gave it had completely smashed the 
left thigh. My shot had entered the left side just back of the 
shoulders and a little above the heart, ranging backward and up- 
ward, and passing out at the right flank, tearing a fearful gash, 
through which I could thrust my fist. It had bled much, inter- 
nally and externally ; had lived nearly twenty-four hours after 
its thigh was smashed; four hours after the wound I gave it, 
suffering from the loss of blood, making wonderful climbs on 
three legs, and performing feats hardly to be believed even by 
those who witnessed them. The animal: was a four-year old 
ram, and a magnificent specimen. 

From my experience with these “ini die I believe they seek 
quite as rugged country in which to make their homes as does the 
Rocky Mountain Goat. They brave higher latitudes, and live in 
regions in every way more barren and forbidding. . 

_ Although they are a very’ wary.animal where hunted, they are 
rapidly dwindling in numbers, for their white bodies in summer 
can be seen at a great distance -by the keen eye of the native, 
and very few of our best natural. history. collections will be 
graced by their beautiful forms before the last of them have 
disappeared. pei Pages. | 

The females, with their were generally keep to the high table- 
lands, well back in the mountains, and are often much more diffi- 
cult to locate than their mates. Broken jawbones, reunited, were 
so frequent among the females killed as to excite comment. 


Oreamnos montanus (Ord). Rocky Mountain Goat. — 
The Rocky Mountain Goat is found in limited numbers through- 
out the Rocky Mountain Range as far north as latitude 63° or 
64° 30’, but are here nowhere so plentiful as in the coast ranges, 
They frequent many places in the Cascades, the Coast Range of 
southeastern Alaska, and the Alaskan Mountains as far west as 
the headwaters of the Sushitna River. 


Alce americanus Yardine. Moosr.— The Moose is the 
best known of the Deer that inhabit the vast extent of country 
comprising British Columbia, the Northwest Territory, and 
Alaska. It can be safely asserted that every wooded section of 
this immense area is, to a more or less degree, frequented by 
these animals. It ranges westward almost to the limits of the 
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Alaskan Peninsula, and it approaches the Arctic coast through- 
out to the very limits of tree growth. 

The Upper Liard River, with its tributaries, the Dease, Fran- 
cis, Highland, Black, and Coal Rivers (longitude 125° to 130° 
west, and latitude 58° to 60°), includes, perhaps, the most pro- 
lific Moose range in America. The tributaries of the Upper 
Yukon, Pelly, Stewart, Macmillan, White, and Tananna Rivers, 
also drain a country well populated with Moose, and the Kenai 
Peninsula and the region about the head of Cook Inlet is another 
large area that seems to abound with them. 

The native and the wolf are its most aggressive enemies ; but 
it is highly probable that it will outlive the former, regardless of 
the fact that modern firearms may be found in the possession of 
members of almost every native tribe in the North. 

The Moose, in the regions within the Arctic Circle, will be the 
last to succumb to its enemies, for the reason that in this great 
interior country, it will be but little pursued east of the Rockies 
by the white man. The atmosphere in this country is compara- 
tively dry in winter and the snowfall consequently light, and 
owing to the shelter from the winds afforded to a great extent by 
brush and woods, the snow does not crust or acquire a firm 
enough surface to admit of a wolf running on the surface, except 
on lakes and rivers ; and without this aid the wolf can make but 
slight inroads upon the numbers of an animal so wary and cun- 
ning, of such wonderful endurance, and so capable of self- 
defence. 

It is also well known that these animals, in the North and 
Northwest, do not gather together in herds, nor do they ‘ yard 
up, as'do the Moose of Maine and New Brunswick, but con- 
stantly roam about, either singly or in small bunches, rarely ex- 
ceeding five individuals. The natives cannot, therefore, locate 
and surround them in bands, but must pursue them singly, which 
forbids at all times any considerable slaughter. Then, too, this 
animal generally haunts the very worst thickets, tangles, and 
brushy localities ; its hearing is acute, its scent the best, its move- 
ments rapid, and it is so universally on its guard that the un- 
usual snapping of a twig is sufficient to cause it so quickly and 
silently to quit the locality as to be totally unobserved by the 
average hunter. I have passed through sections of country 
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where whole tribes of natives have become extinct, but the 
Moose lives and flourishes in numbers, the rugged country 
drained by the Nahanni River being an instance of this kind. 
The headwaters of the Stickine River, occupied by the Tahl- 
tan tribe, may also be cited as another fair illustration. The 
tribe is so rapidly dying out as to be perceptibly less in numbers 
every year ; while the Moose is far more plentiful in that coun- 
try to-day than it was at the time when modern firearms wer 
first introduced among these people twenty-five years ago. 

Records of the Hudson Bay Company at Fort Norman, 65° 
N., give the weight of a dressed animal, with hide, head, and 
lower limbs removed, at 676 pounds, and Fort McPherson (67° 
30’ N.) records claim that the meat of an animal received at this 
post weighed between r1roo and 1200 pounds. | 

The Indians claim that the Moose of the headwaters of the 
Koyukuk River and of the headwaters of the Peel River range 
high in the mountains, and differ in some respects from the ani- 
mals inhabiting lower levels, but I was unable to verify such 
statements through personal observations. Mr. Hodgson, for 
many years in the service of the Hudson Bay Company in that 
country, assured me that this was known to him to be a fact, stat- 
ing they were often killed high in the mountains, that their feet 
were very different from those of other Moose, and that they dif- 
fered in other particulars. Asthe Moose of the Kenai Peninsula 
are now considered to be a distinct form [ Alce gigas Miller] from 
those of eastern Canada, it is most probable that the animals 
referred to as inhabiting the mountains of the headwaters of the 
Peel River, and.those of the Koyukuk and Colville further north, 
will prove to be a third variety. 

The Moose of British Columbia and southeastern Alaska do 
not inhabit the Pacific slope of the Coast Range Mountains, but 
west of the Copper River, Alaska, they range in many places to 
the neighborhood of salt water. 


Rangifer, Genus. Tue Caripous.— It is to me a matter of 
deep regret that I cannot see in the future of the North the same 
bright prospects for the continued existence of the Caribou that 
there is for the Moose, for the Caribou, the grandest of all north- 
ern land animals, is doomed. It isso constituted as to render 
March, r1goo. | 4 
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it incapable of so well eluding its pursuers and surviving its ene- 
mies as the Moose. For years it has supplied the natives of the 
North with more food than has the Moose, and in addition 
clothes the greater portion of the population. 

The Caribou found north of latitude 56° are as yet very imper- 
fectly known. I have traversed long stretches of country in the 
endeavor to learn something more of them, but the question now 
seems to me a greater problem than ever before. . The country 
occupied by them is so large, the distances are so great, and the 
means of travel are so inadequate that the task of properly 
tracing the distribution And relationships of these animals is a 
gigantic one. | | 

These animals range throughout the mainland of North Amer- 
ica from about latitude 48° to the most northerly limits of the 
continent at Boothia, in latitude 72°, and they are found from 
the eastern border of Labrador west, through one hundred 
and ten degrees of longitude to the extreme point of the Alaskan 
Peninsula ; they inhabit the woodlands, the vast barren plains, 
and the most desolate rock-bestrewn mountain tops. Vast droves 
of them [the Barren Ground Caribou, Rangifer arcticus (Rich.) | 
leave the Arctic coast in the fall and travel south toward the 
timber, returning to the coast in the spring. This same migra- 
tion occurs in the region to the west of the Mackenzie as well as 
in the region east of that river, and yet the herds of these two 
regions never intermingle or come in contact with each other in 
any way. Notwithstanding this regular migration to and from 
the coast every year, as winter comes and goes, vast numbers 
never leave the coast during any part of the year. It has be- 
come clearly evident to me that the animals composing one of 
these herds are larger than those of the other herd; they also 
occupy areas widely separated, with little if any opportunity for 
‘commingling, while other conditions tend to the development of 
distinct forms. I therefore feel safe in saying, after my limited 
personal observations, that the Caribou are the least known of 
any of the more important North American mammals; and that 
they present a most inviting field for study, with excellent possi- 
bilities of ample reward for the labor expended; and I may 
further add that the time for their investigation is limited. To 
successfully prosecute such a work would necessitate the ex- 
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penditure of a considerable sum of money, and require a vast 
amount of pluck, perseverance, and patience, and entail on the 
part of the explorer: the endurance of ‘much privation and 
hardship. 

On one of the charts accompanying this report [not here re- 
produced] are represented various sections of the country in the 
North most prolific in Caribou life. Each of these large areas 
should be visited for the purpose of studying in life the different 
varieties of Caribou inhabiting them, and numerous specimens, 
with complete and careful measurements, should be secured in 
order to furnish the zoélogist with the means of ue investl- 
gating these interesting animals. 

The mighty Mackenzie seems to form, throughout its entire 
length, a well-defined dividing line between eastern and western 
herds ; in fact, we find that at most points this dividing line is a 
broad belt of country, in places more than one hundred miles 
wide. ‘The herds that reach the coast in the spring, to the west 
and east of the Mackenzie Delta, never approach each other 
nearer than seventy-five miles, and rarely so near as this. 

West of the Mackenzie vast numbers have been slaughtered 
to provide the whalers wintering at Herschel Island with fresh 
meat. The natives, who are often the regular hunters sent from 
the ships, shoot them, consume the head, shoulders, and ribs, 
and cache the saddles until thirty to fifty of them have been 
accumulated, when the ships’ sleds go out and draw them in. 

The inhabitants of Herschel Island informed me that the sad- 
dles procured there from the mainland generally weighed about 
thirty-three pounds per saddle, while those coming from Richards 
Island or Kittygagzyooit, to the east of the Mackenzie, average 
considerably heavier. In the mountains east of the Mackenzie, 
both south and north of Bear River and Great Bear Lake, there 
is a large kind of Caribou which I believe to be different from 
any of the others here mentioned. A large form: is also to be 
found in the Rockies west of the Mackenzie, which ranges north 
well into the headwaters of the Peel River. 

Again, to the north of the Porcupine, and in the regions of the 
headwaters of the Koyukuk, Noatak, Kowak, and Colville Rivers, 
we also hear of large Caribou. 

The large Mountain Caribou [Aangifer montanus Seton- 
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Thompson| taken by me in the Cassiar Mountains, September, 
1897, I believe to range throughout the Cassiar range and to oc- 
cupy a considerable territory in the Rockies to the east of the 
Cassiar Mountains, and it extends for a considerable distance 
both to the north and south of the latitude in which my speci- 
mens were taken. I am very sceptical as to the species having 
ever extended south to within the borders of the United States. 
A quite large Caribou inhabits the timbered slopes to the south 
of the Liard River, down through the Peace, Athabasca, and 
Saskatchewan districts, and in all probability this is the animal 
occasionally taken in northern Montana and Idaho. 

The species of which I forwarded specimens to the American 
Museum of Natural History, in the fall of 1897, occupy a habitat 
almost identical with that of Ovds stoned. They range high in the 
mountains, winter and summer, are very rarely found in timber, 
and feed but little in the cafions, even above timber line. Sev- 
eral adult specimens were taken and very carefully measured, 
these measurements indicating great uniformity in size. 

Hudson Bay traders who once occupied posts at old Fort 
Yukon and at the Ramparts on the Porcupine tell me that there 
was at one time a red Caribou in the mountains north of these 
places, and numerous Loucheux Indians gave me the same in- 
formation, but they had not seen any of them for several years, 
and did not believe that any were to be found there now. If, 
however, they ever existed it is highly probable that some yet re- 
main in the region of the headwaters of the rivers mentioned 
above, as it is a game region little disturbed by natives and never 
molested by white men. 

The color of a very young Moose calf is that known in horses 
as a deep bay ; at a very early age a line of dark hair makes its 
appearance along the top of the neck and, continuing along the 
back, terminates with the end of the tail; this rapidly becomes 
very prominent until the young Moose assumes very much the 
appearance of young mules, which are often marked in the same 
manner. As the calf begins to assume its winter coat, this stripe 
gradually loses its prominence, the entire coat becoming dark. 

Caribou calves are lighter in color, the shading of red is not 
so even over the body, being lighter on the lower flanks and on 
the}.belly and legs,fand it lacks the dark dorsal stripe of the 
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Moose calf. Caribou and Moose calves are both small when 
first born, the Moose calf being especially small in proportion to 
the size of its parents, but the calves of both grow very rapidly, 
far more rapidly than a domestic calf, in proportion to the size 
of the matured animals, 

I believe the antlers of the Caribou are rather untrustworthy 
in determining species, but I am confident that the average antler 
of the larger species is heavier than the average antler of the 
smaller species. _I have seen numerous heads of antlers of the 
Barren. Ground Caribou that were very long, but they are always 
light and delicate in proportion to their length, and never have 
the weight or strength of antlers of the larger Caribou of the 
same length. I have in my possession a pair of antlers from a 
large inland Caribou that I believe will weigh twice as much as 
the largest pair of Barren Ground Caribou antlers ever found. 
(See antea, p. 8, Fig. 6.) | 

The r2th day of May, while skirting the west shore of Frank- 
lin Bay, a herd of about twenty-five head of Caribou were sighted 
on the sloping mountain-side inland. By the aid of my glasses 
I could make them out to be a bunch of females with some of 
the calves of the preceding year ; they were travelling northward 
at a fair pace, and were among the advance guard to reach the 
coast, these animals evidently reaching Cape Bathurst by the 
15th of the month. They were travelling pretty nearly in single 
file during the hour they were in view. 

When these animals discover the hunter or traveller they will 
generally run around him in a circle until they get wind of him, 
when they are off ; but in running this circle, I may add that their 
judgment as to the distance a rifle ball will carry is very good. 
While thus. circling around I have often been amused at the 
manner in which they carry one hind leg. A novice in the hunt- 
ing field, after having fired a shot in their direction, would think 
that he had broken one hind leg of each member of the herd. 

The destruction of Caribou is vastly greater among the Barren 
Ground or small Caribou of the far North than among the larger 
Caribou further south, and I can hardly agree with a well-known 
writer who, after a trip down the Yukon on ariver steamer that 
carried him rapidly through the territory, says, “at one time 
huge herds of reindeer roamed wild over the mossy plains of 
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Fig. 4.. Diagram of an Ideal Eskimo Trap for the Capture of Caribou, used previous 
to the Advent of the Rifle. 


t900.] Stone, Results of a Natural History F ourney. 55 


zfa] 40 2y614A 02 yanu 00} 
Gujuuna nogiavg juanadd 02 aouaf ysnag 


. Drivers 
Caribou 
. Location of snares 


Hunters on guard with bows 
and arrows to prevent animals 
escaping 


aouaf ysndag 


Ao 


4 +4 


Fig. 5. Method of capturing Caribou formerly employed by the Loucheux Indians. 
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Alaska ; atime came, however, when the Esquimaux grew so 
‘ civilized’ as to possess (and own) guns, the natural result being 
that the reindeer were exterminated for sport, not for meat.”’ 

Very little game do our northern Indians or Eskimo kill for 
the sport of shooting, and, with or without modern firearms, these 
people, if left to themselves, would never exterminate their game, 
and especially is this true of the Eskimo. It is the presence of 
the white man among the natives that is so dangerous to such 
animals as the Caribou. 

Our northern Indians, as they formerly roamed over their 
hunting grounds, following the lakes and streams, lived much of 
the year upon fish, as they do still, although possessing firearms, 
and they were capable of making beautiful nets of the willow 
bark for the purpose of taking fish, food being thus acquired with 
much less labor than attends the hunting of large game. 

When they resort to the hunting field it is nearly always for the 
purpose of obtaining furs; the flesh of the Bear, Beaver, Lynx, 
Marmot, and Muskrat, with an occasional Moose, and some birds 
and fish, furnish the greater part of their food; they formerly 
hunted Caribou and Sheep only in the fall when in need of their 
skins for clothing, at which time the flesh would also be utilized. 

But now numerous trading posts must be suppled with both 
meat and skins, and the natives, while killing this meat for the 
posts, must live and support their families and dogs on the same 
flesh, all of which greatly increases the slaughter of these animals. 
Our Eskimo are practically all fish eaters, and the custom has 
been for them to obtain the principal part of their food from the 
water, killing every fall just enough Sheep and Caribou, princi- 
pally Caribou, to provide them with clothing for the winter ; and 
the possession of firearms would never have materially changed 
this, but for the fact that. both the Whales and the Walrus in Ber- 
ing Sea waters have been very much reduced in numbers during 
the past thirty years by the white man, which has naturally had 
a tendency to take the Eskimo hunter more inland. But the real 
key to the problem of extermination of our northern Caribou is 
the demand of the white man for the flesh and skins of this ani- 
mal. The large whaling fleets in Bering Straits, and as far north 
as Point Barrow, have created a demand for the flesh of the 
Caribou and they are slaughtered by the thousand for the pur- 
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pose of barter ; now this demand has been extended, by this fleet 
of whalers, along the Arctic coast as far east as Cape Parry. 

One winter fifteen vessels wintered at Herschel Island, and I am 
reliably informed that these vessels each used from 10,000 pounds 
to 20,000 pounds of Caribou meat, an aggregate of over 300,000 
pounds in one winter, principally the saddles; at the head of 
Franklin Bay, in the winter of 1897-98, four ships used of the 
same kind of meat about go,ooo pounds, and at Cape Bathurst, 
in 1898-99, one vessel used in the neighborhood of 40,000 
pounds. 

We may clearly infer from this that it is not the presence of 
the modern rifle alone, nor is it the sporting proclivities of our 
Eskimo, that exterminate these animals, but the demand of the 
white man, who offers in trade for the meat thus obtained, tea, 
tobacco, molasses and calico. 

It would be with considerable hesitation that I should criticise 
white men wintering in such high latitudes, and subject to fre- 
quent and at times serious ills from the constant use of tinned 
foods, for purchasing this meat in such quantities as they do, 
even though I know it means the speedy extinction of the Caribou. 

Inland from Darnley Bay, and on Bathurst Isthmus, the old 
stone mounds are yet in place, where the Eskimo formerly drove 
and impounded the Caribou, slaughtering them with bow and 
arrow ; and to the east of the Mackenzie Delta, in the Rat River 
country, and again to the west of the Rocky Mountain range, in 
the Bell River country, may be found the decaying brush fences 
between which the Loucheux tribes of Indians at one time, not 
very long ago, drove the Caribou into the raw-hide snares set for 
them, thus securing them in large numbers. As I had an oppor- 
tunity of observing the remains of these pounds, I ‘present 
herewith diagrams representing these two methods. 


Ursus richardsoni Reid. Barren GRouND BEar.— The 
Barren Ground Bear is found in the hilly regions east and north 
of Great Bear Lake, in the low part of the Rocky Mountain range 
west of the Mackenzie, and in all probability to the Colville, 
and perhaps in the country forming the headwaters of the Peel 
River and the upper tributaries of the Yukon, among bald ridges 
above timber line. It shades in color from a dirty écru to brown, 
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and in spring, when quite faded, at a distance may be mistaken 
for a white bear. 


Ursus middendorffi Merriam. Kapiak Brar.— The Ka- 
diak Bear inhabits the Kadiak group of islands, the Alaskan 
Peninsula, the Kenai Peninsula, the region back of Prince Wil- 
liam Sound, the Sushitna and Kuik River regions, and the 
Alaskan Mountains, but I did not hear of their crossing this 
range into the interior. 


Ursus dalli Merriam. YaxutTat Bear. — This Bear appears 
to occupy the greater part of the coast country between the 
Copper River and Lynn Channel, but evidently does not extend. 
its range east of Lynn Channel, nor south of Chicagof Island. 


Ursus sitkensis Merriam. SirKa Bear. — This large brown 
Bear ranges well south through the Alexander Archipelago and 
into the coast range of the mainland to the east of these islands. 
The Iskoot, the largest tributary of the Stickine River, is quite 
noted for its numbers of these huge beasts; and the Indians are 
afraid to shoot them when hunting alone. 


Ursus emmonsi Dal. GLaciER Bear. —I did not hear of 
the Glacier Bear except in the St. Elias range of mountains, the 
headwaters of the Alsek, White, Tananna, Copper, and Sushitna 
Rivers, | 


Ursus horribilis Ord. Grizzity Bear. — The Grizzly appears 
to range throughout the entire limits of the northern Rocky 
Mountains, and over much of the high mountain country west of 
the Rockies in Alaska and British Columbia. 


Thalarctos maritimus (P//s). PoLtar BEAR.— The 
occurrence of the Polar Bear along the Arctic Coast in winter is 
materially influenced by the proximity of open water, it seldom 
visiting. land, except in the neighborhood of the carcass of a 
whale. As I saw skins of females taken by the Eskimo while 
hunting seals along the open water at different times during the 
winter, it seems probable that they do not hibernate for any con- 
siderable length of time. 3 
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Lutra canadensis (Schreber). OrreR.—The Otter becomes 
somewhat rare in the extreme North, but is found in limited 
numbers almost to the limit of the growth of spruce forests. 
Very few of the skins taken furthest north by the Loucheux find 
their way to the furrier, as these people universally make them 
into winter caps. 


Gulo luscus (Zzzz). WoLvertne.—The Wolverine is found 
throughout the North, in timber and on the barrens, and I saw 
them far out on the ice of the deep bays along the coast. © 

The Eskimo use every skin they kill for trimming their deer- 
skin suits, and often buy them from the Indians of the interior 
for this purpose. The natives claim that the Wolverine and 
Wolf never meet without doing battle to the death, and that the 
Wolf is not always, though generally, victorious. 


Putorius (Lutreola) vison (Schreder). AMERICAN MINK. — 
The Mink is taken in hmited numbers along the banks of nearly 
all the wooded streams. 


Mustela americana 7Zwurfon. Marten.— The Marten is 
found throughout all the timbered regions, and is the principal 
fur received at the most northerly posts of the Hudson Bay 
Company. It is reported as being very plentiful at times, but as 
very scarce at others, and the traders and natives say they die off 
periodically. At Fort McPherson the trader told me they were 
as numerous now as when the post was first established, fifty 
years ago. 


Wo.ves.—I found the Black Wolf to be very much the most 
common variety throughout the Stickine and Liard River 
countries. The Black and the Gray were in about equal numbers 
along the Mackenzie, and the White or very light Gray Wolf the 
only one to be found along the coast. These animals are very 
little hunted for their skins, and-were it not for the fact that they 
so often kill and eat each other they would become dangerously 
numerous. 


Foxres.—Red, Cross, and Silver Foxes are found throughout 
the mainland of the North, but the skins of these animals in the 
extreme North do not have, according to my observations, as 
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perfect and beautiful coats as the animals living further south. 
The belt of country just inside of, and following the coast range 
in British Columbia, Northwest Territory, and Alaska, is evidently 
the most prolific in these animals, and yields the largest per cent. 
of choice skins of any part of the Northwest. 

The skins of the Blue Foxes taken along the Arctic coast are 
inferior in quality to those of the Alaskan Peninsula and the 
Pribilofs, | 

Our knowledge of the Foxes of the North and Northwest 
is evidently very little in advance of our knowledge of the 
Caribou. It is, to say the least, very inyperiect... There are the 
Silver-gray or Black, the Cross, the Red, the Blue, and the White. 
I have heard it said by one who claimed to know that the first 
three named were all of one common stock. Three years of very 
careful study and inquiry on my part in the very home of these 
animals failed to bring to light any positive proof either way, but 
I satisfied myself that the anatomy of no two of these varieties 
is alike. 

The trading posts at Telegraph Creek, British Columbia, pro- 
duce very much the largest number of skins of the Silver, Cross 
and Red Foxes of any one district in the North, and average 
yearly about 100, 500 and 2000 skins of each respectively. The 
Liard and Mackenzie River districts produce very few Silver 
Foxes. Large numbers of White Foxes are taken all through 
the Northern Hudson Bay and Arctic coast districts, but very 
few Blue Foxes are taken there. The Alaskan Peninsula and 
the Pribilofs constitute the real home of the Blue Foxes, and the 
skins taken there are far superior to those taken along the Arctic 
coast. 

Undoubtedly the finest Red Fox skins produced in America 
come from the Nushagak River region. The Nushagak empties 
. into Bristol Bay, an arm of Bering Sea. Silver Foxes placed on 
Afognak Island for breeding purposes reproduced Silver Foxes. 

Much additional matter gathered during my travels in the 
North bearing on this subject might be of interest, but would 
make this paper of too great length. | 


Lynx canadensis Kerr. Canapa Lynx.— The Canada 
Lynx is common in the Stickine and Mackenzie River countries, 
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and especially abundant throughout the Liard River region. 
Traders and Indians are unanimous in their declaration that this 
animal is always numerous or scarce according to the number of 
rabbits in the country ; that during the seasons of scarcity of 
rabbits, through death from disease or otherwise, the Lynx is 
proportionately scarce. 


RopENTs.—Beaver and Muskrats are found to some extent 
everywhere about the lakes and streams. The Muskrat is ex- 
tensively hunted throughout the Mackenzie Delta, Fort McPher- 
son generally receiving from 12,000 to 15,000 skins every spring. 

I saw Spermophiles sitting on their mounds among the hills to 
the east of Darnley Bay early in April, during very cold weather. 

Natives informed me of the existence of Flying Squirrels as far 
north as 60°, but I saw none on my whole trip. 

A small rodent, brownish gray in summer and white in winter 
[Lemming], I found on the Arctic coast, was a peculiarly inter- 
esting little animal. The whalers universally claim that they 
never find them except just after a storm, and that when they 
find them on top of the hard snow, appearances indicate that 
they have dropped on the snow from the clouds, and that after 
running around in a small circuit, they keel over and die. It is 
probable that they may come up to the surface of the snow dur- 
ing wind storms and are then blown from the ridges for some 
distance, and falling on the hard snow or ice they die. One 
secured at Herschel Island and placed on a sheet of sensitized 
paper spread on a table gave a very clever exhibition of the man- 
ner in which it must dig through snow or earth. It would not 
try to get away but would double up, with its feet seemingly all 
in a bunch, and then move them with such rapidity as to create a 
buzzing noise, in its attempt to make a hole through the paper. 
The movement of its feet was astonishingly rapid.’ 


INDIAN AND ESKIMO METHODS OF CAPTURING GAME. 


The Indians generally snare the Bear, and in some districts still 
snare the Moose, Sheep, and Caribou. Beaver are now almost 
everywhere caught with the steel trap, although not many years 


1 [ Mr, Stone obtained specimens of both Leszmus and Dicrostonyx on Herschel Island, — 
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ago they netted them. Foxes are also taken with the steel trap. 
The Lynx, Rabbits, Marmots, Squirrels, and sometimes Grouse are 
taken with snares. 

The Otter is taken with the steel trap, the Wolverine, Marten, 
-and Mink in dead-falls. The few Wolves that are killed are usu- 
ally shot. . 

The Eskimo kill the White and Blue Fox with dead-falls ; they 
spear the Muskrat, and shoot the Bear, Wolf, and Wolverine. 


Article VI.—NOTE ON THE WOOD BISON. 
By J; A ALLEN. 


The Museum has recently obtained a head (skull and unmounted 
head skin) of the Wood Bison, taken by Indians near Great Slave 
Lake. The exact point is not known, but it is evidently a freshly 
killed specimen, and is in excellent condition. It is a young male, 
probably about four years old, the second upper molar being 
wholly unworn, and the third molar not having yet broken through 
its alveolus. Compared with specimens of the Plains Bison (Bison 
bison) of corresponding age, it is rather above the average size of 
the latter, with the base of the horn cores relatively thicker. The 
head skin has the whole pelage darker, softer, and more silky than 
the Bison of the Plains, this specimen agreeing, in this respect, 
with several mounted heads of the Wood Bison I have seen in 
the possession of dealers within the last few years. 

The present specimen confirms, as far as it goes, the characters 
recently assigned to the Wood Bison by Mr. S. N. Rhoads (Proc. 
Acad. Nat. Sci. Phila., 1897, p. 488), and quite warrant its recog- 
nition under the name Lison bison athabasce, applied to it by Mr. 
Rhoads. Formerly it doubtless completely intergraded with the 
southern form. Now that it is on the point of extinction, the fol- 
lowing summary of its recent decadence may not be without 
interest. 

As is well known, the American Bison formerly ranged contin- 
uously from the northern boundary of the United States north- 
ward over the Saskatchewan plains to the region about Great 
Slave Lake, in latitude 60° north, and even, according to Rich- 
ardson,’ “to the vicinity of Great Marten Lake, in latitude 63° or 
64°.” - Their range in the north, as well as in the south, gradu- 
ally. became more and more restricted, the last remnants consist- 
ing of only a few widely separated bands. 

There is abundant historic evidence to show that the Wood 
Bison formerly ranged from the Liard River, in latitude 60°, east- 
ward to the eastern end of Great Slave Lake, and from the district 
just northwest of Great Slave Lake southward, including the 
half-open country on both sides of Great Slave River, to the 

1Fauna Bor.-Am., I, 1829, p. 270. 
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western end of Lake Athabasca, and westward to the east base of 
the Rocky Mountains. On my map,’ intended to show the ap- 
proximate range of the Bison in 1875, its northern limit is given 
as not extending much beyond Peace River, while in 1889 Mr. 
Hornaday gave its supposed area as a very limited district, wholly 
to the south of Peace River.’ It is quite probable that both maps 
were in this respect erroneous. Mr. Hornaday’s plotting of this 
portion of his map was doubtless based on Prof. John Macoun’s 
statement in his “Manitoba and the Great North-West,’ pub- 
lished in 1883, in which he says (p. 342): ‘‘In the winter of 1870 
the last buffalo were killed north of Peace River ; but in 1875 
about one thousand were still in existence between the Athabasca 
and Peace Rivers, north of Little Slave River.” 

According to Warburton Pike,* in 1890 “‘a few bands of buf- 
falo’’ were scattered over a considerable area of country between 
the Liard River and Great Slave Lake, and thence south to Peace 
River. “Sometimes,” he says, “they are heard of at Forts Smith 
and Vermillion, sometimes at Fort St. John close up to the big 
mountains on Peace River, and occasionally at Fort Nelson on 
the south branch of the Liard. It is impossible to say anything 
about their numbers, as the country they inhabit is so large, and 
the Indians, who are few in number, usually keep to the same 
hunting-ground.” The site of his own successful hunt for these 
animals, in February, 1890, was on a tributary of Buffalo River, 
about fifty miles south of its entrance into Great Slave Lake. 

It was near this point that Frank Russell hunted them in 1894, 
with the same Indian guide, but without success. He says: “At 
the end of the fourth day [from Fort Resolution] we reached the 
northern limit of the buffalo range, perhaps fifty miles south of 
the Great Slave Lake.’ Owing to stormy weather, Mr. Russell 
failed to reach the herd, being compelled to turn back without 
seeing a single bison. Concerning their numbers, haunts, and 
prospects he writes as follows*: | 

“The herd at present consists of a few hundred only. They 
are so wary that but one effective shot can be fired when they be- 


2The American Bison, Living and Extinct. Mem. Geol. Surv. Kentucky, Vol. I, Part 
ii, 1876, and Mem. Mus. Comp. Zodl., Vol. IV, No. 10, 1876. 

2 The Extermination of the American Bison. Report of the U.S. Nat. Mus., 1886-87 
(1889), pp. 369-548, pll. i-xxii. 

3 Barren Ground of Northern Canada, 1893, p. 143. 

4 Explorations in the Far North, 1898, pp. 231, 232. 
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take themselves to instant flight, and, as with the moose, pursuit 
is altogether futile. They cannot be hunted in summer as the 
country which they inhabit is an impenetrable, mosquito-infested, 
wooded swamp at that season. . . . They can only be killed 
by stalking in midwinter when their pelage is at its best. 

‘The Indians along the Peace and Slave Rivers make occa- 
sional trips into the buffalo country with dog teams to establish 
lines of marten traps. When they discover a band of buffaloes 
they of course kill as many as they can, but they have not made 
systematic efforts to hunt them for their robes, as they have the 
musk-ox. Fortunately, the officers of the Company have exerted 
their influence toward the preservation of the buffalo, not trading 
for the robes, until the recent advent of rival traders. During 
the winter of 1892-3 forty buffaloes were killed, the largest num- 
ber that had been secured for several years. I saw most of these 
robes which were very dark, the hair thick and curled, mak- 
ing a robe superior to that of either musk-ox or plains buffalo ; 
they were so large that the Indians had cut many of them in 
halves for convenience in hauling on the sleds. 

“From 20 to 100 MB [$10 to $50] are paid for the robes. 
The traders are trying to induce the Indians to preserve them as 
mountable skins. 

“The northern limit of the range of the buffalo, as given by 
Mackenzie, was the Horn Mountains, north of the Little Lake. 
Pére Ruore, of the Saint Michael Mission at Rae, who has 
crossed the Rae-Providence traverse several times, assured me 
that he had seen buffalo skulls on the prairies which le within 
fifty miles of Providence, northwest of the western end of the 
Great Slave Lake. I saw no remains of buffaloes when I crossed 
these prairies in December, owing to the snow, but the country 
is similar to that south of the lake where they are still found. 

“Black Head, an old Yellow Knife chief, living at the mouth 
of the Riviére au Jean, told me that he had killed ‘ plenty of 
buffaloes’ in the delta of the Slave River. About fifteen years 
ago a few were killed near Liard, but they are seldom seen in that 
quarter. They formerly frequented the ‘Salt Plains,’ forty miles 
northeast of Fort Smith. Franklin’s party killed a buffalo in that 
vicinity at the time of their visit in 1820.'. Richardson states that 
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in 1848 there was an abundance of = and buffalo meat obtain- 
able on the Salt Plains.”’? 

Still later information is furnished by Thomas ingens in a 
quotation from the report of Game Inspector Jarvis to the Cana- 
dian Government, published in ‘Forest and Stream’ for Oct. 
23, 1807 (Vol) SLX, -pi-323).+ His inspection“of .xhe: Fegion 
embracing the present range of the Bison was made in 1897, and 
in his report he says: “I have taken great pains in making as 
thorough inquiries as possible in connection with the buffalo, 
their habits, number, and range. The range of a scattered band 
of about 300 is from Peace Point to Salt River, and from Salt 
River to within twenty miles of Fort Resolution, on Great Slave 
Lake. I met a Mr. Handbury, an English sportsman, who is 
on a hunting expedition. He had just returned from an unsuc- 
cessful buffalo hunt, but he saw fresh tracks and beds of about 
sixty buffalo. Mr. Handbury returns this year, but the fear of a 
. $200 fine will hardly prevent his hunt. . . . If it be the 
intention of the Government to protect these nearly extinct 
animals, it can only be done by placing officials on the spot. 
I have in the case of buffalo and other game impressed on all 
hunters and other interested persons the necessity of obeying 
the game act, and have left printed notices where practicable.” 

Mr. Rhoads, in his ‘Notes on Living and Extinct Species of 
North American Bovide’ (Proc. Acad. Nat. Sci. Philadelphia, 
1897, p. 497), published a letter from Mr. H. I. Moberly, of the 
Hudson Bay Company, dated Nov. 9, 1897, in which Mr, Mo- 
berly states : “ They lived formerly from the beginning of the 
wooded country north of the Saskatchewan to Great Slave Lake, 
and further north along the east slope of the Rocky Mountains, 
At present there are not more than two hundred and fifty to three 
hundred alive, and they are in two bands, one on the lower Peace 
River, north of it, and run from close to Great Slave Lake at 
Peace Point, which is some ninety miles below Fort Vermillion. 
The other is on the upper Hay River and ranges between Peace 
River and Liard River, and run down some two hundred and 
fifty miles east of the Rocky Mountains and up to the foot of the 
Rocky Mountains.” 

This brings the history down to Mr. Stone’s report, published 


1 Arctic Searching Expedition, p. 149. 
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in this volume of the Bulletin (amfea, p. 41), in which he states 
- that he does not think the present number exceeds 50, and that 
their complete extinction, in spite of the efforts of the Canadian 
Government to protect them, will be consummated within the 
next three years. 

The number of Wood Bison estimated to exist at different 
times during the last ten years may be summarized as follows : 


PEOUMACAYY TOO yon), Wl deg cae eae Gare: 550 

SSO A OS aii dh eae tannin ac oi . a few hundred. 
WE NOT Sui ence a ekg gan Mise a untigis about 300. 
TLOUR EIS OQ 9 i ore oes let a ence duien gre yey ao. B5OK FOO; 
OME MOO 54 lscsi-ns ys noe iN sal ety acme tnanene 50. 


From the above it appears that the Wood Bison, during the 
last six years at least, have occupied a portion of country consid- 
erably to the north of the region where they were located by Mr. 
Hornaday in 1889, and by myself in 1876. It is likely, however, 
that they never wholly forsook the region they now occupy, and 
that the two maps above cited were in this respect erroneous. 
It is pretty safe now to assume, however, that they have been en- 
tirely exterminated from their former range south of the Peace 
River, and that a few years more will suffice for their complete 
extermination. 

The extirpation of the Plains Bison (2zson bison) has already 
been practically effected. Mr. E. Hough of Chicago, an excel- 
‘lent authority on this subject, states in a recent number of ‘ Forest 
and Stream’ (Vol. LIV, No. 12, p. 248, March 31, 1g00), that in 
1895 there were possibly 20 to 25 wild examples in different parts 
of Montana, Wyoming, and Colorado, and 100 to 125 in the Yel- 
lowstone National Park. Now (March, 1900) he says: “On the 
face of all discoverable information on this head it is safe to say 
there are not a dozen live wild buffalo outside the Yellowstone 
Park in the United States, and if there is a single one I do not 
know where it is. Inside the Park there may be 20 head or so.” 

The different domesticated herds he estimates may contain, all 
told, “ between 300 and 500,” 

Thus the American Bison is already practically exterminated 
in the wild state, and its perpetuation depends upon the care and 
skill exercised to preserve the domesticated herds. 
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Article VII.—SYMBOLISM OF THE ARAPAHO IN- 
DIANS. 


By ALFRED L. KROEBER. 


During the past summer the writer undertook an investigation 
of the Arapaho Indians, now settled in Oklahoma Territory, on 
behalf of the American Museum of Natural History. The means 
for this expedition were provided through the generosity of Mr. 
Morris K. Jesup. Some of. the results of this investigation are 
contained in the following paper. The Arapaho Indians speak a 
language belonging to the Algonquin family. In culture they 
belong to the Plains Indians. 

In investigations of the art of primitive tribes from different 
parts of the world, it has several times been shown that geometric 
ornaments that are apparently merely decorative are convention- 
alizations and abbreviations of pictorial designs. The same is 
true among the Arapaho. Even what seems most purely orna- 
mental is readily shown, by inquiry, to be realistic. It can be 
stated that every decorative design of the Arapaho is also pictorial. 
This is confirmed by the direct statements of the Indians them- 
selves. 

Primitive pictorial art, setting aside its purely decorative as- 
pect, may be said to consist of the reproduction of a few salient 
features of the object to be represented. Two tendencies can 
cause a change from this state. There may be a seeking after 
fidelity to nature. ‘This will cause the art to be more realistic, 
more imitative. Or there may be a tendency to further empha- 
size and exaggerate the salient features; that is, to think the 
object, instead of see it. This will cause the art to be more 
symbolic. The first tendency develops into art as we know it; 
the second ultimately into writing. 

Arapaho art is strongly imbued with the second of these, the 
symbolic tendency. This, its most marked feature, is the subject 
of this paper. 

The media of this symbolic art are embroidering with colored 
beads, quills, or fibres ; carving in outline or bas-relief ; and paint- 
ing. Pottery and textile fabrics do not occur. There is practi- 
cally no three-dimensional carving (sculpture). In appearance 
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the art resembles closely that of the Siouan tribes. Its decorative 
value is mediocre. 3 

To discuss the symbolism of Arapaho art, it will be convenient 
to classify the symbols into representations of animals, of plants, 
of physical nature, of objects made by man, and of abstract ideas. 

- Designs of animal origin, generally of preponderating fre- 
quency among primitive races, are abundant among the Arapaho 
also, but they by no means dominate. 

One would expect to find the buffalo, which provided practi- 
cally all the means of life, giving rise to many of the symbols in 
use. This is the case, but representations of the animal itself are 
rare, and they are reduced by simplification to a rectangle of solid 
color (Fig. 1).’ It will be seen later that this practically coincides 
with the symbols for the earth and for abundance, and this coin- 
cidence is evidently the cause of the scarcity of decorations repre- 
senting the animal itself. Of birds, the thunder-bird or eagle 
(Fig. 2), and the crow (Fig. 3) occur. They are represented in 
much the same way as on our silver coins. The head is either 
turned to one side or stretched forward. The thunder-bird is 
characterized by lightning proceeding from his eye, while a line » 
from his beak or his tail denotes the rain which he causes. The’ 
turtle is represented by five small squares arranged in quincunx 
(Fig. 4), or by a rectangle with two projections (Fig. 5). On cer- 
tain dancing-belts a strip of hide wound with corn-husk (Fig. 6) 
represents a snake. The centipede (Figs. 7, 8), the crayfish or 
scorpion (‘crab’) (Fig. 9), the dragon-fly (Fig. 10), caterpillars | 
(Fig. 11), maggots or grubs (Fig. 12), and the spider (Fig. 13) 
are found chiefly on foot-wear. 

Other animal forms are found executed more realistically on 
certain paintings or carvings. These animals are the buffalo, 
turtle, weasel, kit-fox, deer, antelope, fish, crow, thunder-bird, 
magpie, bull-bat, duck, etc. These representations, however, are 
scarcely conventionalized enough to be regarded as symbols, and 
are really pictographs. : 

Separate parts of the body, animal and human, are not infre- 
quently represented. ‘The heart is roughly ee in shape 
(Figs. 14, 15). It is sometimes represented in place in animals, 


1 A list of the catalogue numbers of the specimens on which the decorations here dis- 
cussed are found is given at the end of this paper. 
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Figs. 1-42. Symbols of the Arapaho Indians. 


{71] 


72 Bulletin American Museum of Natural History. (Vol. XIII, 


sometimes alone with a spiritual signification analogous to that 
which it bears with us. The brain and eyes (Fig. 16) are repre- 
sented (on a head-dress representing a buffalo) by a band of 
hide partly covered with a design of corn-husk ; on each side is a 
loop made of a strip of hide wound about with corn-husk. In 
this case the conventionalized ornaments resemble the objects 
represented very little, except in their position on the head of the 
wearer. Heart and lungs (Fig. 17) are symbolized by two right- 
angled triangles and a smaller isosceles triangle joined to them by 
its vertex. A moccasin with a checkerboard design, the squares 
being alternately left empty and filled with beads, represents the 
rough interior of buffalo intestine (Fig. 18). A rhomboid, which 
ordinarily occurs at the centre of a design painted on parfléche 
bags, 1s both the navel and the eye, the latter perhaps on ac- 
count of its red and yellow interior (Fig. 19). The hand 
(Fig. 20), because it throws the ball, is found painted on that 
object. 

One of the most frequent symbols is that for a buffalo path or 
trail, a line (Fig. 21) or stripe (Fig. 22). This is often enlarged 
by repetition, in which case the adjoining parallel stripes are of 
different colors. It is then generally further complicated by 
transvérse stripes, which introduce more colors and give a pat- 
tern that is shown in Fig. 23. Exactly the same design, however, 
is also interpreted as the trails caused by the ends of the tent-poles 
being dragged along the ground when a camp moves; while the 
transverse stripes now become ravines that have to be crossed, or 
halting-places. In fact, this symbol, a stripe or a line, denotes 
any path whatsoever. The running to and fro of children at play 
is represented by a number of broad lines running across the foot 
of a child’s moccasin, and a line beneath the sun or the morning 
star denotes the course of these bodies as they rise. 

Buffalo-tracks are represented by a line of small squares within 
a broader stripe (Fig. 24). Small black squares on a white 
ground denote rabbit-tracks in the snow (Fig. 25). Elk and 
antelope hoof-marks are shown by means of two right-angled 
triangles joined at one vertex. The elk-hoof (Fig. 26) has the 
triangles placed so that their longer legs are in a line; the triangles 
in the antelope-hoof have their shortest sides in one line (Fig. 
27). Horse-tracks are represented by horseshoes (Fig. 28), and 
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bear-claws, in one instance, by rectangles enclosing smaller rec- 
tangles, the nails being omitted (Fig. 29). 

The Arapaho use small leather paint-bags, or pouches, in 
which they keep their body-paint. These bags generally repre- 
sent small animals, such as the beaver (Fig. 30), fish (Fig. 31), 
lizard (Fig. 32), or frog (Fig. 33). The opening of the pouch 
is the animal’s mouth, two strings that serve to close the open- 
ing are the forelegs, etc.; that is to say, the whole object that 
is to be ornamented is considered an animal. The Arapaho 
say that at the beginning of the world their ancestors had only 
the skins of these animals for paint-bags, and that thus the custom 
originated. These bags are partly covered with bead-work, and, 
as might be expected, the beading often carries out the idea that 
the whole bag is an animal, Thus we have the ribs (Fig. 34) and 
the tail-markings (Fig. 35) of the beaver, the four shoulder-joints 
of a frog and the food inside of it (Fig. 36), the markings on 
the body of the lizard (Fig. 37), etc. These symbols, however, 
are complex and many-colored, and scarcely suggest the part of 
the body intended, except by their position. Sometimes the 
surroundings of the animal are also indicated. A fringe at the 
bottom of a ‘frog’ bag denotes the grass in which the ani- 
mal is sitting (Fig. 33); a ‘beaver’ bag has worked on it 
in beads the course of a stream, a beaver-dam, and beaver 
huts (Fig. 38). Finally we have such apparently irrelevant 
designs as spear-heads, tents, and the blue sky on a bag rep- 
resenting the beaver. It should be added that these paint- 
bags do not invariably represent animals, They are of interest 
because they are the only cases of adaptation of an object to 
animal or other forms,—a feature common to the art of many 
tribes, and particularly apphed in objects made of pottery 
The Arapaho have not employed this device much, nor very 
consistently. 

Ornamental designs derived from plants are unusual, as among 
most primitive tribes. Trees are represented by a rude though 
perfectly natural symbol (Fig. 39). In some cases this design 
represents only the cedar, while the leaf-bearing cottonwood is 
distinguished by additional green touches at the ends of the 
branches (Fig, 40). Grass is denoted by short straight lines at 
various angles to each other (Fig. 41), also by the fringe on the 
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paint-bag above (Fig. 33),and mushrooms by a series of triangles 
bearing stems (Fig. 42). 

Inanimate nature furnishes a considerable variety and a great 
numberof symbols. The sun is denoted by a circle (Fig. 43), the 
moon by a horizontal crescent (Figs. 44,45). Each of these sym- 
bols, however, 1s also used for the other. Sun-rays are represented 
by straight lines radiating from the sun or extending downward 
from it (Figs. 46, 47, 48) ; in the sun-dance and the mescal cere- 
mony, by a yellow buckskin fringe. The rainbow consists either 
of party-colored concentric rings within the sun (Fig. 49), or of. 
blue, red, and yellow parallel, contiguous stripes (Fig. 50). The 
symbol for hghtning consists of long zigzag or wavy lines, often 
issuing from the eye of the thunder-bird. Generally there are from: 
two to four lines of different colors (Figs. 51, 52). In one rather 
elaborate design, broad yellow bands with red edges denote sheet 
and forked lightning (Fig. 53). Rain, as already stated, is ex- 
pressed by a line proceeding from the thunder-bird (Fig. 54); 
strings or thongs attached to objects may also denote rain; and 
white or transparent beads at their ends, hail. The morning star 
has the cross for its symbol, but occasionally it is not distin- 
guished from other stars. The cross may vary from two inter- 
secting lines (Fig. 55) to a Maltese cross (Fig. 56), or similar 
forms (Figs. 57, 58), and may be elaborate in color. A perpen- 
dicular line beneath the cross represents the course of the rising 
star (Fig. 59); a horizontal line beneath it and in contact with 
it, the horizon, above which it is just beginning to rise, or its 
nearness to day (Fig. 60). Two short stripes on each side of the 
star are said to denote its twinkling (Fig. 61). Other stars are 
most frequently represented by a diamond or rhomboid of several 
colors (Fig. 62) in bead-work, and a five-pointed ‘star’ (Fig. 63) 
in carving or painting. Half a dozen rhomboids connected by a 
line running around the foot of a moccasin are a constellation, 
probably Corona (Fig. 64). Two white stripes with several col- 
ored marks upon them are the Milky Way (Fig. 65). This latter 
seems a cramped or abbreviated design, for the closely. allied 
Cheyennes represent the Milky Way by a sort of elongated Y, a 
line which forks in its course (Fig. 66). The cross seems also to 
be used for ordinary stars, as are a number of other symbols 
(Figs. 67, 68, 69). A small design, consisting of three squares 
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(Fig. 70), which is said to be half a star, is rather curious. 
Clouds are variously represented, as will be seen from Figs. 71, 
72. In Fig. 73 we have the cloud as a dark area inside of lines 
representing the rainbow. 

For the sky there would seem to be no symbol beyond the 
color. A line or band is sometimes interpreted as the sky ; but in 
such cases its shape may be without significance, merely giving 
opportunity for applying the colors symbolic of the sky. These 
are light blue, dark blue, black, and yellow (for sunlight). The 
earth is usually green, though occasionally, when autumn is to be 
represented in contradistinction to spring, yellow or brown is 
employed instead. The shape of the symbol for the earth varies 
according to the idea of it that is most prominent. Where 
merely the surface of the earth is thought of, or the ground as it 
supports tents, trees, etc., a horizontal line or band suffices (Fig. 
74). The earth conceived of as including and containing every- 
thing is represented either by a rectangle of solid color (Fig. 
75), or by a hollow rectangle (Fig. 76), which is generally filled 
with other designs. The cosmic symbol more properly is a ring 
with four equidistant marks (Fig. 77), which are sometimes 
connected by lines (Fig. 78). The four marks are the four 
“ends of the earth.’ The similarity of this to the widespread 
cosmic symbols occurring from Central America northward is 
evident. 

The curious three-colored design shown in Fig. 79 represents 
a lake. The exterior, which is pinkish in color, represents the 
red earth of the banks ; the black is water ; while the green above 
is floating scum. A stream of water with a beaver-dam and huts 
has already been mentioned (Fig. 38). Finally, lines forming 
the long sides of the rectangles which enclose the pattern painted 
on parfléche bags, and which usually denote the earth or the 
camp circle, are sometimes called rivers (Fig. 80). On the 
whole, representations of water are scarce. Mountains and hills, 
on the other hand, are correspondingly frequent. The typical 
form is an isosceles triangle, which is made more or less obtuse 
(flat) according to circumstances, but is never more acute than an 
equilateral triangle (Figs. 81, 82). A slight variation is shown in 
Fig. 83, while Fig. 84 is an example from a freely painted compo- 
sition. Mountains mostly covered with snow, but some of whose 
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dark rocks still appear, are represented by a design like that shown 
in Fig. 85. The mountain from which the buffalo issued to the 
world is frequently represented as in Figs. 86, 87, the square 
or cross denoting the hole or door. Snow is denoted by white, 
but sometimes white seems to be merely a neutral background. 
“Four destructive winds” are represented by four irregular 
wavy lines of different colors (Fig. 88). A sort of band or scroll 
encircling a stick is called the whirlwind (Fig. 89). 

A frequent design, and one that might be expected, is the tent. 
This is a pointed isosceles triangle (Fig. 90), sometimes becom- 
ing equilateral (Fig. 91). With a small inverted triangle at its 
apex, it represents a tent with the poles projecting at the top 
(Fig. 92), while two small right-angled triangles added at the 
apex denote the triangular flaps that serve to control the ventila- 
tion (Fig. 93). A more realistic form, reminding one of picto- 
graphs, is sometimes painted or carved (Fig. 94). On the painted 
parfléches, the symbol of the tepee (Fig. 95) is colored green, yel- 
low, and red. Here the green is the ground; the yellow, the skins 
of the tent; and the interior red, the fire. The small elongated or 
triangular marks at the base represent tent-pegs ; when placed on 
the apex of obtuse triangles, these marks are monuments or 
piles of stones on mountain-tops, or old men’s buffalo-robes hung 
on sticks stuck into the ground to be prayed to (Fig. 96). The 
camp circle is sometimes represented by the same rectangle that 
is the sign of the earth (Fig. 76). Similarly, the lines and bands 
and combinations of stripes that denote buffalo-paths, at other 
times represent trails of a moving camp, and ravines to be crossed, 
as already mentioned (Fig. 23). Arrow-heads and spear-points 
are variously expressed, — by acute isosceles triangles (Fig. 97), 
right-angled triangles (Fig. 98), or an open sharp angle (Fig. 99). 
A barbed arrow is shown in Fig. 100. A bow is represented 
merely by a stripe (Fig. ror). In this case, again, the position in 
the composition is more suggestive than the shape of the symbol 
itself (see p. 82). A more realistic representation of bow and 
arrow is, however, not wanting (Fig. 102). 

Symbols of abstract ideas have also been developed by the 
Arapaho. The same has been found by Ehrenreich among the 
closely-allied Cheyennes (Ethnol. Notizblatt, 1899, II, p.27). It 
is difficult at times to get the exact meaning of the symbols, as 
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the Indians find trouble in using English abstract terms, and it is 
impossible as yet to state accurately the significance of the 
Arapaho words. Most of these designs, it is true, are so frequent 
that there is no possibility of a mistake; but many of the defint- 
tions must for the present be rather vague. 

A common abstract symbol, perhaps the most common of ail 
is that called ‘hiiteni,’ which denotes abundance or the prayer 
for plenty. It varies considerably, but all the forms are con- 
nected with the square or rectangle. This, it will be remembered, 
is also the symbol for the earth and for buffalo. The close con- 
nection between the ideas is evidently reflected in the similarity 
or identity of their symbols. ‘The form said to be the most typi- 
cal of this symbol is a trapezoid. ‘This symbol is never large in 
‘comparison with the object decorated ; often it is minute. Among 
its forms are the square (Fig. 103), rectangle (Fig..104), trapezoid 
(Fig. 105), rhomboid (Fig. 106), and square containing a rec- 
‘tangle (Fig. 107). It is usual, when the size of the symbol per- 
mits, to have its central portion of a color different from the rest. 
Several designs which are combinations of this symbol are shown 
in Figs, 108, 109, 110. A comb-shaped design (Fig. 111) was also, 
in one case, said to represent an abundance of buffalo, but was 
not the hiitent. 

Thoughts (reason, wish, prayer) are represented by lines, either 
parallel or end to end (Figs. 112, 113). Sometimes pendant 
strings wound with quills, or again small round mirrors, have the 
same signification. In one case there were appended to strings 
that bore this meaning, brass beads, small tin cylinders or cones, 
and dyed horsehair, which denoted the accomplishment of the 
thought, or thankfulness for the fulfilment of the desire (Fig. 
114). The course of a message or prayer to heaven is denoted 
by a straight line (Fig. 115); the attention that the prayer is to 
receive, by a design similar to an arrow (Fig. 116). The heart is 
also used in an abstract sense in the symbolism of this tribe. 

The four ages of man or periods of life, called ‘hills’ or 
‘divides’ of life, are represented by four white bands, each with 
four black spaces at equal intervals upon it (Fig. 117). A line 
which for the greater part of its length is forked (Fig. 118), 
denotes life, which in youth is single, but thereafter is made 
double by marriage. A straight stripe, the sign for a path of any 
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sort, may also symbolize virtuous life. Four circles of white, each 
with four black sectors or radii, denote the four generations of a 
hundred years each, of which the fourth since the creation of the 
world is now passing away (Fig. 119). | 

In these cases the idea of number becomes important, though 
there is still something characteristic, though not inherently sug- 
gestive, to symbolize the idea itself. ‘There are other cases where 
only a number is represented, though a definite object is clearly 
meant. Thus, four lines on a belt worn in a certain dance denote 
the four days that the dance lasts. In another dance, lines on 
the leggings represent the number of ‘coups’ the wearer has 
counted. Sometimes a large number is signified by numerous 
lines, notches, or fringes, without any idea of the exact number 
being represented. Even colors are used to represent numbers. 
A green and a yellow strip or flap of buckskin, on the same object 
that bears the marriage symbol just referred to, also denote the 
duality of marriage, without any reference of one color to the 
husband and the other to the wife. A certain arrangement of 
black, red, yellow, and white, which recurs very frequently under 
various forms and correspondingly different significations, denotes, 
when on the parallel lines running across buffalo-robes, the four 
generations mentioned above. 

The human figure (Fig. 120) is not often represented, except 
in painting and carving. It is generally in profile. A woman is 
distinguished by a long dress (Fig. 121). Spirits may be painted 
black (Fig. 122), or represented with a feather on the head (Fig. 
123), but neither of these rules is without exception. In one 
case a bow is substituted for the feather (Fig. 124). In objects 
representing a head, paint around the face (on forehead, cheeks, 
and chin) is sometimes denoted by lines or dots (Figs. 125, 126). 
The Christian cross planted in the ground, and a horseshoe- 
shaped symbol filled with radiating lines (a halo), are designs used 
by a half-convert (Figs. 127, 128). A semicircular band contain- 
ing triangles (Fig. 129) denotes the row of persons sitting in a 
tent during the mescal ceremony. In another case, eight small 
triangular marks along the inside of a circumference (Fig. 130) 
represent the vomitings that it is usual for each participant in the 
worship to deposit behind him in the course of a night. Sticks 
used as counters in guessing-games are represented by beaded 
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lines (Fig. 131). The two outlines seen in Figs. 132, 133, are 
symbols of the spider-web. A pipe is shown in Fig. 134. 

Color is almost always used in Arapaho ornamentation. As is 
natural, it generally aids the realistic expression, and conforms 
as nearly as possible to the color of the object represented. In 
- fact, sometimes it is only through the color that the meaning of 
a design becomes clear (¢f. Figs. 11, 50, 79, 85,122). When, how- 
ever, the color of the object in nature is wanting, or unessential 
in the Indian’s opinion, color is sometimes put on, as it seems to 
us, at random. Thus we have party-colored buffalo-tracks ; ante- 
lope-hoof marks in blue; red, black, green, and yellow thoughts ; 
pink, green, and blue buffalo-gut; and so on. It should be 
remembered, however, that the Indians declare, and believe, that 
they see various colors in stars, lightning, and similar objects, 
which to us suggest only an idea of brilliance; and that colors 
are at times used to express the abstract idea of a difference, or 
a number, without any attempt at realistic representation. The 
tendency is to use colors, like forms, with pictorial intent ; but 
this is not carried so far as with forms, and there is a purely 
ornamental (z. ¢., more than merely conventionalized) employ- 
ment of color. The principal colors also have significations of 
their own, which they sometimes bear irrespective of the design 
in which they occur; so that we may have a shape-symbolism 
and a color-symbolism in the same decorated object, each totally 
independent of the other. Thus, green is the earth; red, man- 
kind (both on account of blood and red paint); yellow, daylight, 
and hence sometimes heaven ; blue, the sky ; white, snow ; black, 
night. 

So far, various designs and characters have been described 
separately. Asa rule, however, they occur in combination. The 
relation or connection between the symbols in such a combination 
may be of three kinds. 1. The relation may be conventional, 
7.¢., fixed by usage. 2. Relation may be apparently wanting; for 
instance, a moccasin is decorated with characters representing the 
earth, the heart and lungs, the dragon-fly, caterpillars, and stars. 
But in cases like this, the ornament often records a dream or 
vision, and this gives close associations to apparently discon- 
nected symbols. 3. The relation between the symbols may be 
close, and the whole design may then even tell a story. 
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An instance of such coherence is shown in Fig. 135, represent- 
ing a bag ornamented with bead-work. The blue background is 
the sky: in this flies the thunder-bird or eagle, whose red heart 
and white tail and wing feathers are shown. Below it are bands of - 
yellow sheet-lightning: these are bordered by red zigzag or 
forked lightning. Triangles represent the mountain-tops, rising 
higher and higher, upon which the bird has successively rested in 
his upward flight. Below him the rain is falling: this fills a lake 
near the bottom of the whole design. At the edges is white 
snow, from which mountains emerge. At the top, however, 
where the thunder-bird is, there 1s so much heat that there is no 
snow. A design similar in character, though much simpler, 
worked in beads, is found on a moccasin (Fig 136). The long 
white stripe is a buffalo-path, in which a buffalo (shown by a 
green rectangle) is standing. A transverse stripe at the end is a 
hunter’s bow; and from this barbed arrows (black triangular 
marks) have been shot into the buffalo. 

Connected or narrative symbolism also occurs in the painting 
on a cylindrical case of buffalo-hide, used as a medicine-case. 
The design of this is shown, spread out flat, in Fig. 137. Below, 
on the right side, is the sweat-house into which the owner and 
maker of the case went before beginning his fast to acquire super- 
natural power. This ornament also represents a small mound in 
front of the sweat-house, on which a buffalo skull is lying. The 
fish-tail ornament just above this 1s the mountain on which the 
man fasted, and hence also represents himself. To the right of 
this, the crescent-topped design is ‘the overseer’ (the sun), also 
called ‘the one that lights.’ The pedestal or stalk of this figure 
represents ‘information’ (supernatural power) flowing down 
from this being to the earth (the horizontal line). At the ex- 
treme left, the same design is a representation of himself after he 
had acquired information and power; and to the right of this, 
the fish-tail ornament now represents this very medicine-case. 
But the case is made of buffalo-hide, and his supernatural power 
consisted largely in control of the buffalo; therefore this same 
symbol also denotes buffalo. Below, on the left, 1s the sweat- 
house into which he went after his fast. 

It has been mentioned that the symbols of the earth, the buf- 
falo, and of prayer for plenty (hiiteni), are often identical. The 
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affinity between them is strikingly shown by the painting repre- 
sented in Fig. 138. The whole design is a buffalo, and stands 
halfway between a realistic picture and the usual plain rectangu- 
lar symbol. Body, head, legs, and tail can easily be made out. 
At the same time the whole design is also called hiiteni,— the 
name of the symbol for prayer for abundance. Abundance is 
also denoted by the short lines at the extremities of the legs. The 
three lines at the side, and the small vertical central line, are 
buffalo-paths. It is curious that they are so unsymmetrically 
disposed. The two rectangles in the centre signify the earth, — 
the outer one, which is red, denoting the earth proper ; the inner 
one, which is green, grass. The maker of the design could give 
no other explanation of the repetition of the head at the rear 
end of the body than that the whole painting was a copy of a 
dream. 


Arapaho decorative art thus bears resemblance to the system of 
_pictographs used by North American Indians. The number of 
symbols is considerable ; several of them express abstract ideas ; 
connection between the symbols is usual, and they may even tell 
astory. All this suggests picture-writing. 

At the same time there is no real pictography. The symbols 
described cannot be read. One man may guess the meaning of 
another’s design ; but he may also fail to understand it, or may 
even misinterpret it. 

Then, too, it must not be forgotten that this art, whatever else it 
may be, is also ornamental. ‘The symbols are decorative as well 
as symbolic. They are often duplicated, to make the two sides 
of the ornamented object symmetrical. This would not occur in 
pictography. Sometimes a pattern is even formed by means of 
repetition of a symbol. ‘Another decorative device that has been 
mentioned is that of ornamenting an object as if the whole of it 
were an animal. At times a single symbol is distorted to make it 
symmetrical. These devices are all purely decorative in object. 

All these methods of ornamental treat nent, however, are car- 
ried out in Arapaho art just enough, as it were, to bring out 
its decorative character, and no more. Patterns formed by repe- 
tition are rarely found (see Figs. 18, 23, 42). Distortion for 
symmetry is infrequent and very slight (see Figs. 1, 5, 8, 10). 
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Decoration of a whole object as an animal is practically confined 
to one small class of pouches. To sum up, both a decorative 
and a symbolic tendency must be reckoned with in Arapaho art ; 
but the symbolic is by far the more developed and noticeable. 


LIST OF SPECIMENS FIGURED, CATALOGUE 50. 
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Article. VIII.—LIST OF BATS COLLECTED BY MR. H.. 
H. SMITH. IN,THE SANTA MARTA REGION 
OF COLOMBIA, WITH DESCRIPTIONS 
OF NEW SPECIES. 
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_ This second paper on the collection of mammals made by Mr. 
Herbert H. Smith in the Santa Marta region of Colombia,’ pre- 
sented to the Museum by Mr. Morris K. Jesup, relates exclu- 
sively to the Bats, which number about 175 specimens, and are 
referable to 22 species, of which 3 appear to be hitherto unde- 
scribed. Of the species here recorded only 7 are included in 
the collection made by Mr. W. W. Brown, Jr., for Mr. Outram 
Bangs, in the same general region.” Mr. Bangs’s list numbers ro 
species, the 3 not yet sent by Mr. Smith being Vampyrops 
lineatus (E. Geoffroy), Dermanura quadrivittata Peters, and Uro- 
derma planirostris (Spix). In all probability this total of 25 
species will be considerably extended by the results of Mr. 
Smith’s further work in this region. 


1. Diphylla ecaudata Sfzx.—One specimen, Cacagualito 
(altitude 1500 feet), May 26. 


2. Desmodus rufus Wied.—Sixteen specimens, Bonda, 
January, March, June, and July—r3 adult and 3 juv. 

These specimens represent two sharply defined color phases, 9 
being in the rufous phase, hike the type of D. rufus Wied, and 7 
in the gray phase, like the type of D. murinus Wagner. As 
there are no appreciable differences between the two series except 
in color, the natural inference is that the species is dichromatic. 

In the rufous phase the color above is dark rufous brown, the 
hairs basally light yellow ; below pale yellowish brown, the hairs 
uniform from base to tip, the tips slightly silvery. In the gray 
phase the color above is blackish brown, the basal half of the 
hairs grayish white ; below lustrous silvery gray at the surface, 
the hairs darker (pale brown) basally. 


1 For the first paper, ‘New Rodents from Colombia,’ etc., see this Bulletin, Vol. XIT, 
1899, Pp. 195-218. . 
2 See Proc. New England Zodlogical Club, Vol. I, 1899, pp. roo-r02. 
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There are males and females in both series ; the males are con- 
siderably smaller than the females, the length of the forearm 
averaging in the males 55 mm. and in the females 60 mm. ; 
metacarpal II in the males, 49 mm., in the females, 53.5 mm. 


3. Chiroderma jesupi, sp. nov. 


Type, and only specimen, No. 14574, éad., skin and skull, Cacagualito, 
Colombia, May, 1898 ; coll. H. H. Smith. 

Similar in skull and teeth to Chiroderma salvini, but smaller and with no 
head stripes. 

Above uniform dark brown, the hairs dark brown at base, with a broad 
median band of ashy white, and tipped broadly with dusky brown; sides and 
front of neck and upper part of chest grayish brown, the hairs basally and for 
the greater part of their length grayish white; rest of lower surface pale brown 
to base of pelage, the tips of the hairs slightly grayish. No head stripes and no 
dorsal line. Ears small, brown. Interfemoral membrane above well haired to 
near the posterior border, naked below ; wing membrane heavily furred to a line 
drawn from elbow to knee, as is also the humerus and muscular part of the fore- 
arm. Wing membrane from the foot. 

The skull is in general similar to that of C. sa/vinz, but smaller, with weaker 
dentition ; the middle upper incisors, however, are slender, terete, perfectly 
erect and parallel, thus differing markedly from the same teeth in C. sa/vinz and 
C. villosum. 7 

Measurements.—‘‘ Extent, 350”; forearm, 40; thumb, 10; metacarpal II, 
36; 3d finger—metacarpal, 39, Ist phalanx, 15, 2d phalanx, 23, 3d phalanx, 
19; 4th finger—metacarpal, 33, Ist phalanx, 14, 2d phalanx, 15.5; 5th finger 
—metacarpal, 38, Ist phalanx, 10, 2d phalanx, 13; tibia, 17; foot, 12; cal- 
caneum, 7. (All the measurements, except the first, are from the dry skin.) 

Skull,—Greatest length, 24 ; breadth of rostrum at canines, 5.2 ; interorbital 
breadth, 5.8 ; breadth behind supraorbital processes, 5.8 ; zygomatic breadth, 
15; mastoid breadth, 11.6; median length of bony palate, 9.6; width of same 
between last molars, 5.6; length of upper toothrow (exclusive of incisors), 6.7 ; 
mandible, 15 ; lower toothrow, 7.5. 


The slender, erect, parallel middle upper incisors serve at once 
to distinguish this species from any of its described allies. 

Named in honor of Morris K. Jesup, President of the Ameri- 
can Museum of Natural History, to whom the Museum is indebted 
for the very large collection of Colombian mammals of which the 
present fine series of bats forms a part. 


4. Vampyrops vittatus (Pezers)—Two specimens, Valpa- 
raiso (altitude 4500 feet), April2g9 andJune1o. Sex not indicated. 
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The collector’s measurements are: Extent, 480 and 484; length, 
95 and 100; length of wing (from carpal joint), 134 and 137. 


5. Uroderma bilobatum /ezers——Fourteen specimens, as 
follows: Bonda, 11, May 24-June 4; Cacagualito, 2, May 14 
and 25; Minca, 1, July 9. 


6. Artibeus palmarum Alen & Chapman. 


Artibeus femurvillosum BANGS, Proc. New Engl. Zodl. Club, I, 73, Nov. 
24, 1899. La Concepcion, Colombia. 


Three specimens, Bonda, May 24 and August 29. “ Extent, 
506; length, 115 ; wing (from carpal joint), 155 mm. ” (collector’s 
measurements). 

These specimens and two from Cali, western Colombia (J. H. 
Batty), do not appear to differ from Trinidad examples, to which 
A. femurvillosum Bangs is also referable. 


7. Glossophaga soricina (Pa//as).—Six specimens, Bonda, 
February, June, and July. 


8. Glossophaga longirostris d/i//er.—Thirty-four speci- 
mens, of which 28 are from Taguaga, from “a cave on the sea- 
shore,” June 22 and 23, and 3 from Bonda, March, June, and 
November. One of the specimens from Taguaga is labelled, 
‘“ contained a full-grown fcetus.” 

This species was described by Mr. Miller (Proc. Acad. Nat 
Sci. Phila., 1898, p. 330) from a single specimen in the Bangs 
collection, taken in the ‘‘Santa Marta Mountains (near Santa 
Marta), Colombia, February 10, 1898.” It is well distinguished 
by its large size and dark coloration, and is perfectly distinct 
from G. soricina from hear-by localities. Mr. Miller’s specimen 
lacked all of the incisors. He says: “ Distinct traces of the 
alveoli can still be seen in the mandible, but these are nearly 
obliterated in the upper jaw. Whether this condition is normal, 
as in the genus Zichonycteris, it is, of course, impossible to say.” 
In nearly one-half of the present series of 34 specimens the 
incisors are all present in both jaws; in about one-third of the 
series they are entirely absent in both jaws; in the remainder 
some of the incisors are present and the alveoli of those lacking 
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are clearly indicated. Apparently they are absent, as a rule, 
only in old specimens. 

As noted above, all of the specimens except three were taken 
from caves at Taguaga, on the seashore. As this series contained 
no specimens of G. soricina, apparently the two species are not 
intimately associated in life, though examples of both were taken 
at Bonda, near Taguaga. 


9. Hemiderma brevicauda (zed ).—Fourteen specimens, 
Bonda, April 27 and June 14. 


Io. Phyllostoma hastatum (/a//as).—One specimen, in 
alcohol, from Bonda, May, 1898. ‘This is a very large and very 
old individual, the teeth being greatly worn. 


11. Trachops cirrhosus (S/7x).—One specimen, Bonda, 
June 12. | 


12. Micronycteris megalotis (Gray).— Thirteen speci- 
mens, Bonda, May 26, June 13-20, August 8, and November 20. 


13. Micronycteris hypoleuca, sp. nov. 


Type, No. 15131, @ ad. (skin without skull), Bonda, July 9, 1899; coll. H. 
H. Smith. 

About the size of JZ, minuza, but white below instead of ashy, and the basal 
portion of the pelage above white instead of ashy white. 

General color above dark reddish brown, the basal half of the pelage white 
with a faint tinge of yellowish; below white to the base of the pelage, with a 
faint yellowish tinge, the hairs posteriorly on the sides faintly ashy brown sub- 
terminally ; colors of dorsal and ventral surfaces sharply defined. Ears brown, 
furred about as in JZ, megalotis ; proximal fourth of forearm above covered 
with short fur. Forearm long in proportion to the rest of the wing, the 
forearm about» equalling the length of the forearm in AZ. megalotis, while the 
third finger is much shorter than in that species. Foot long and narrow, 
much longer than in MZ. megadlotis, although the latter is a much larger species. 

Measurements.—‘‘ Total length to end of tail, 60”! ; ear, 14; nose leaf, 3.5 
x 5.5; forearm, 33; thumb, 8; third finger—metacarpal, 27, Ist phalanx, 11, 
2d phalanx, 12, 3d phalanx, 9; fourth finger—metacarpal, 28, Ist phalanx, 9, 
2d phalanx, g; fifth finger—metacarpal, 28.5, Ist phalanx, 10, 2d phalanx, 8 ; 
tibia, 20 ; foot, 11 ; calcaneum, 8. 


This species resembles Schizostoma minuta Gervais (Expéd. du 
Compte de Castelnau, Zool., I, 1855, Mamm., p. 50, pl. vil, fig. 


t Collector’s measurement from the fresh specimen ; rest of measurements from the dry skin. 
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1, and pl. x, fig. 5), apparently agreeing with it in size, but differ- 
ing from it in coloration. The type of JZ. minuta was from 
““Capella-Nova, dans le Brésil,” on the upper Amazon, but a 
second specimen, still darker in color, from the Province of 
Bahia, was also referred to it by Gervais. 

The single specimen on which JZ, Aypoleuca is based unfor- 
tunately lacks the skull. It differs from descriptions of JZ. 
minuta by Gervais and Dobson in the yellowish white instead 
of grayish white underfur above, and in the clear white instead 
of ashy underparts. 


14. Chrotopterus auritus /efers.— One specimen, @, 
Bonda, June 5. “Extent, 392; length, 95 ; wing (from carpal 
joint), Tre,” 


15. Dolichophyllum macrophyllum (Wed ).—One speci- 
men, 3, Bonda, July 9. ‘“‘ Extent, 335: length, 90 ; wing (from 
carpal joint), 85.” 


16. Promops affinis, sp. nov. 


Type, No. 15109, @ ad., skin without skull, Taguaga, June 23, 1899; coll. 
H. H. Smith. 

Size and general appearance of Promops depressus (Ward) from northern 
Mexico, but membranes and general coloration much darker, with heavier den- 
tition and differently shaped ears. 

Adult.—Above dark rufous brown, with the basal portion of the fur clear 
fulvous white ; below similar but somewhat paler. Ears and membranes black- 
ish brown. 

Fuv.—Above blackish brown, extreme base of hairs ashy ; below sooty 
brown, the hairs ashy at extreme base and with the tips faintly ashy ; ears and 
membranes black. 

Measurements.—‘* Expanse, 423; total length, 136; wing from carpus, 
111”; tail, 68, free portion of tail, 34; forearm, 60; thumb, 10; metacarpal 
II, 56; 3d finger—metacarpal, 59, Ist phalanx, 23, 2d phalanx, 21; 4th 
finger—metacarpal, 57, Ist phalanx, 20, 2d phalanx, 3 ; 5th finger—metacarpal, 
27, Ist phalanx, Ig, 2d phalanx, 5 ; tibia, 18 ; foot, 11. 


This species is based on six specimens, only one of which 
(taken as the type) is adult, and this unfortunately. lacks the 
skull. Although the immature examples almost equal the adults 
in size (the forearm ranging from 54 to 56 against 60 in the 
adult), four out of the five still retain the upper milk incisors. 
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These are slender, curved teeth, two on either side, obliquely in- 
serted, with the tip strongly curved laterad. As the permanent 
incisors are already well developed, there are thus six upper in- 
cisors, arranged in two rows, an outer row of four milk incisors 
and an inner row of two permanent incisors. 

The skull of Promops affiints, allowing for the immaturity of the 
specimens, closely resembles, in general form and character of 
the teeth, that of P. depressus (Ward) from Mexico. The two 
species are also practically of the same size and proportions, but 
in color P. afinis is much darker than P. depressus, and has the 
lower outer lobe of the ear much narrower, and the inflated | 
upper internal border wider. They are obviously closely related 
forms, but their exact relationship can be determined only on 
comparison of a larger amount of more strictly comparable 
material, 

A note by the collector attached to one of the specimens 
states: “ This species congregates in narrow fissures of the coast 
rocks, just above the surf. When disturbed it crawls deeper into 
the crevices, but does not take flight (in the daytime) even when 
a gun is fired into its retreat.”’ 


I take the present opportunity to record what seems to be 
another undescribed species of Promops, from Peru, received a 
few years since from Mr. O. T. Baron, and hitherto wrongly 
identified. 


Promops milleri, sp. nov. 


Molossus nasutus ALLEN, Bull. Am. Mus. Nat. Hist. IX, 1897, 115. (Not 
M. nasutus of Spix.) 

Type, No. 44888, 9 ad., Guayabamba, Peru (altitude 6000 feet), September 
24, 1894; O. T. Baron. 

Pelage very soft and thick, moderately long. Above dark sooty brown, hairs 
pale fulvous at extreme base; below similar but rather paler; ears and mem- 
branes black. Distribution of fur on the wing membrane, on the forearm, and 
between the fingers, much more restricted than in JMJolossus rufus or P. 
abrasus, and the naked margin of the outer surface of the ears is much broader. 
Ears moderate for a Promops, nearly meeting in front but not joined; tragus 
small, pointed, broadest at base. ‘Tail extending about half its length beyond 
the membrane. 

Measurements.—Collector’s measurements from four fresh specimens: Head 
and body, 81; tail, 46; hind foot, 15-16. Measurements of type, from skin: 
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Forearm, 57; thumb, 11; metacarpal II, 55; third finger—metacarpal, 59, Ist 
phalanx, 25, 2d phalanx, 20; fourth finger—metacarpal, 57, Ist phalanx, 21, 
2d phalanx, 19; fifth finger-—metacarpal, 31, Ist Bueie 18, 2d phalanx, 5 ; 
tibia, 18; foot, 13; breadth across ears, 27.5. 

Skull, Phe skull is massive, and the teeth are broad and heavy ; rostral por- 
tion of the skull much broader than the interorbital. The upper canine is in 
strong contact with pm.2 so that the very small pm.+ stands on the outer 
edge of the toothrow. The upper incisors are strongly curved and arch forward, 
projecting much beyond the canines. 

Total length, 23.5; basal length, 20; breadth oe rostrum at base of canines, 
6; greatest breadth of rostrum, 7.5 ; east interorbital breadth, 5 ; zygomatic 
breadth, 14; mastoid breadth, 12.5; palatal length, 10; distance between last 
molars, 5; upper toothrow (exclusive of incisors), 9.5; mandible, 18; lower 


- 


toothrow (exclusive of incisors), 10. 


Promops millert is based on four adult females, all remarkably 
uniform in size and coloration, from Guayabamba, Peru, collected 
September 24, £894, by Mr. O. T. Baron. They were at first re- 
ferred to Promops nasutus (Spix), and I am indebted to Mr. Gerrit 
S. Miller, Jr., after whom the species is named, for calling my atten- 
tion to its probable distinctness from this, apparently its nearest 
ally. It differs from this species in its much larger size, in the 
much lesser development of the furred areas on the forearm and 
wing membranes, in the form of the tragus, in the greater length 
of the exposed portion of the tail, and in the form of pm.?, which 
is not higher than pm. Tt. VP. milleri is of about the size of 
P. abrasus (auct.), but differs from it greatly through the less ex- 
tension of the fur upon the proximal border of the wing mem- 
brane, in coloration, character of the tail, etc. 


17. Peropteryx canina (W7zed).—Five skins and three speci- 
mens in alcohol, Bonda, June and August. 


18. Saccopteryx bilineata ( Zemm.).—Thirty-six specimens, 
28 skins with skulls and 8 in alcohol: Bonda, 33, February, 
April, May, June, July, August, and September; Minca, 3, July 
and August. 

This series represents two well-marked color phases, a black 
and abrown, In the black phase the color above is often black, 
more commonly deep brown black; below blackish brown, 
washed with ash gray. In the brown phase the color above is 
dark rusty brown ; below pale brown, the tips of the hairs lighter. 
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A few specimens are practically intermediate and to some extent 
connect the two phases. 

The white markings on the back vary much in distinctness in 
different specimens, being sometimes almost clear white and 
strongly defined, in other specimens brownish white, and some- 
times obsolete. | 

There are seven young, two of which are very young and the 
others about two-thirds grown. These are nearly uniform blackish 
plumbeous above, somewhat lighter below, with the hairs slightly 
ashy-tipped. 


_Ig. Saccopteryx leptura (Sc/rever).—Two skins and three 
specimens in alcohol, Bonda, March, April, and June. 


20. Thyroptera tricolor Sgzx.—One skin, without skull, 
Cacagualito, May 24. 


21. Myotis nigricans (Wzed).—Nine specimens, Bonda, 
June 14, July 24, August 14,and September5. ‘Three of the speci- 
mens are paler and browner than the others, but they apparently 
represent only a brownish phase of JZ. nigricans, asthey do not 
differ appreciably from the others except in color, 


22. Lasiurus pallescens (/eters).—One specimen, Bonda, 
July 6. 

This is slightly smaller than Dr. Peters’s type, from the “ Andes 
de Merida” of western Venezuela, but apparently not otherwise 
different. 
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CALCITE CRYSTALS. 


From Joplin, Missouri. 


THE HELIOTYPE PRINTING CO., BOSTON, 


Article IX.—_NOTE ON AN INTERESTING SPECIMEN 
OF CALCITE FROM JOPLIN, MISSOURI. 


By L. P. GRATACAP. 
PLATE. MI, 


An interesting specimen of Calcite was recently added to the 
mineral cabinet of the Museum, which from one apparently 
novel feature, observed in it, merits description. ‘The specimen 
is from Joplin, Missouri, and presents an irregular surface covered 
with pale-colored, quite indiscriminately related crystals, amongst 
which a few larger and darker-colored individuals are conspicu- 
ous. The calcite is associated with Marcasite and has apparently 
crystallized along the walls of a crevice in pyritous calcareous 
clay. Its formation is secondary to the iron sulphide which it 
covers. The carbonate of lime is pure, a scarcely perceptible 
residue being observed upon solution, so that the angles in the 
forms are normal, No orientation in the disposition of the crys- 
tals occurs, and the augmentation in color, a light straw tint, is 
proportional to the increase in the size of the crystals. 

The crystals are combinations of two rhombohedrons—obtuse 


Figs, / Fig, va Ke Q. 4 


and acute—modified in the larger individuals by the incipient 
development of scalenohedral faces. Also in the large crystals 
the alternate faces of the acute rhombohedrons are unequally de- 
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veloped, and in two instances an interpenetration of two indi- 
viduals occurs, producing a twinning, by the revolution, through 
60°, of one. Blistered, roughened, and curved surfaces appear 
conspicuously in the large crystals. The outlines of the smaller 
crystals seem deceptively sharper, from the diminution of these 
irregularities in actual development. 


The apparent crystallographic novelty in this specimen les in 
the relation of the two rhombohedrons. The negative low rhom- 
bohedron—e (o1r2, — $ R)—is superimposed upon the negative 
acute rhombohedron—® (0.14. 14.1, —14 R)—whereby the wider 
ends of the faces of @ intersect e in a straight edge, and the nar- 
rower the same low rhombohedron in a V-shaped outline. The 
usual association, and that generally figured, is the negative 
rhombohedron e (o1t2, — 4 R) with the positive rhombohedron 
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p (16.0.16.1, + 16 R) whereby a precisely reversed position of 
the faces obtains. Fig. 1 represents the relation in the Joplin 
specimen, and Fig. 2 that commonly recognized. In other words, 
the ordinal positions of the rhombohedrons are unified, the acute 
rhombohedron, usually of a different order from the terminal low 
rhombohedron, itself negative, has become also negative by revo- 
lution, and is now coérdinate with the apical termination of the 
crystal. 

The identity of the acute rhombohedron is doubtful, as the 
angles cannot be measured with accuracy either by hand or re- 
flecting goniometers. The negative form of @ is figured by 
Haiiy in his Traité de Mineralogie (Atlas, Pl. VII, fig. 34), 1823. 
The negative form of 9 has not, as far as I know, been observed, 
and in the necessarily doubtful measurements of these roughened 
surfaces, an error of observation of 7’ (being the angular differ- 
ence between pp’ and $@’) is negligible. 

The negative order of the low rhombohedron is demonstrated 
by the cleavage lines parallel to $ R. A drawing of the natural 
size and proportions of one of the interpenetration twins is given 
in fig. 3, and in fig..4 its ideal form, ~The blistered, creased, 
wrinkled, and pustulate surfaces seem to arise from repeated inter- 
ferences in the growth of the crystal, and in places seem also 
referable to partial solution. Plate VI shows the entire group, 
two thirds its natural size. 

The recent interest in Joplin forms, awakened by Dr. Farring- 
ton’s treatise’ on these attractive crystals, excuses this slight 
contribution to their discussion. 


1 Crystal Forms of Calcite from Joplin, Missouri. Field Columbian Museum, Publication 
44; Geological Series, Vol. I, No. 7. 
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Article X.—A SHELL GORGET FROM THE 
HUASTECA, MEXICO. 


By MarsHALL H. SAVILLE, 


In a recent paper Dr. Frederick Starr has described and 
figured an engraved shell gorget from the State of Michoacan, 
Mexico, the first specimen of this character which has heretofore 
come to our notice. Itis from the region of Tarascan culture. 
The general resemblance of this object to specimens of a some- 
what similar nature from Tennessee, Missouri, and Georgia is 
commented upon by Dr. Starr, to. whose article the reader is 
referred,’ 

In the collection of the American Museum of Natural History 
is another shell gorget, from the vicinity of Tuxpan, State of 
Vera Cruz, Mexico, in the region of the Huastecans, a branch of 
the Maya stock of Yucatan and Central America. ‘This speci- 
men was found during the winter of 1899-1900, and it is here 
figured and described on account of its resemblance to the rep- 
resentations of deities to be found in the Mayan codices. 

Not much is known, archeologically, of that part of the State 
of Vera Cruz between Tuxpan on the south and Tampico at the 
mouth of the Rio Panuco on the north, which is still occupied 
by Huastecan Indians.” According to Orozco y Berra, Huaxte- 
capam formerly extended from what is now Vera Cruz to San 
Luis Potosi in the interior and northward along the coast prob- 
ably well into the State of Tamaulipas, in places where at present 
no vestiges (linguistic) remain.° 

The shell gorget now to be described (See Fig. 1) is cut from 
a Busycon perversum and is a thin, concavo-convex plate, About 
one quarter of the specimen is broken off and missing. The 
inner concave face is the one carved. The outer convex sur- 
face is smooth save for numerous small pits. It measures 68 
mm. in height and 58 mm. in breadth and 1 to 2 mm. in thickness, 


1¢ A Shell Gorget from. Mexico,’ by Frederick Starr, Ph.D. Reprinted from the Proceed-: 
ings of the Davenport Academy of Sciences, Davenport, 1896, pp. 173-178. 
.2 Marcelo Alejandre in his ‘ Cartilla Huasteca,’ published by the Mexican Government in. 
1889, under the head of antiquities states that nothing remains of the ancient Huastecan civil-, 
ization except a few stone figures. Only the ruins of old cities exist. 

3 * Geografia de las Lenguas y Carta Etnografica de Mexico,’ Mexico, 1864, p. 206. 
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A narrow plain band around the edge of the disk surrounds the 
central carving which represents a seated human figure. It faces 
the left as in the Mayan codices, where glyphs, and human 
figures representing deities singly or in procession, are found 
facing the left. The only exception is where two deities face 
each other while engaged in some priestly function. This figure 


Bis. e, 


in the gorget is seated on the upturned foot of the right leg, which 
is bent under the body. The left leg is bent, the foot pressed 
on a rectangular piece of wood. The head is slightly raised ; the 
expression of the face is serious. A complicated headdress sur- 
mounts the head, resting on the hair. This headdress somewhat 
resembles those seen on a certain deity of the Mayan codices. 
The eye is drawn in a conventional manner and is connected 
with a zigzag line which runs from the top of the forehead down 
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over the nose to the base. A line is also seen on the upper lip, 
and chin, and seems to be indicative of a mask. The upper lip 
projects outward over the lower, and teeth are only represented 
in the upper jaw. A few lines are connected with the back of 
the mouth, and this is also a feature of the eye. 

The nose is decorated by a long squared stick placed through 
the.septum at the base. Covering the ear is a large circular 
ornament on: which is carved a Swastika cross surrounded by a 
plain band. Some indication of a neck decoration is seen on the 
chest, and on the back is a sort of garment hanging to the waist. 
Around the waist is a belt which appears to be knotted behind. 
This is the loin cloth or maxtli. It bears a decoration which 
will be referred to later. The legs are covered between the knees 
and ankles. The arms are stretched out in front of the body ; 
the elbow of the left arm rests on the left knee. The right hand 
is lower than the left, and between the palms is a stick which is 
being twirled in a hole in the block of wood under the left foot. 
Rising from the hole is the representation of smoke. This stick 
is somewhat larger at the top than at the base, which is pointed, 
and the part above the hands bears parallel zigzag lines running 
transversely. to the length of the stick. Opposite the block is 
what appears to be the head of a mon- | 


_ key, the body being in the part of the AY SS 
gorget which is missing. The black Vor 
spots in the illustration are apertures, ~} a 
ten in number) cut through the shell > 
( 3 ) ‘ on) 


from the outer convex side and appear 
to have been made by drilling. 

We will now compare this specimen a 
with representations of what seems to 


be an analogous deity in the codices a eve 
of the Mayas of Yucatan and Central ‘J | 
America. In figure 2 is reproduced a em 

seated figure from page xix of the Codex 

Troano. The line on the face differs c re 


somewhat from that on our gorget. In 

the codices, in thjs deity it invariably extends from the top of, 
the forehead to the base of the chin, interrupted by the eye. In 
some instances, as in the Codex Cortesianus, the face is painted 
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brown, blue, or black in front of the line ; again it is painted 
blue back of the line, while in the majority of cases the face is 
not painted. It is an ever present and characteristic feature of 
the Maize God of the Mayas, to which Brinton has given the name 
Ghanan, God of Growth and Fertility." This line may be seen 
in the specimen described by Starr, but it is not noted by him. 
In figure 2 the Maize God is seated with the legs bent in front of 
the body, elbows resting on the knees. In the hedddress a cer- 
tain resemblance may be traced with that of our gorget. In the 
hand is held a stick, the lower end placed in a hole in a round 
object. Whether this is a fire stick it is impossible to affirm with 


certainty, as no smoke is represented in the drawing. There is, 
however, a red spot near the hole which probably represents fire. 
Around the waist is a belt decorated in much the same manner 
as in the gorget. This belt decoration is nearly always seen in 
the Maize God figures, and rarely elsewhere in the Mayan 
codices, In the Nahuatl codices no deities of a like character 
are found. 

An exceedingly inttresting feature is the Swastika on the ear 
ornament. This symbol is excessively rare in Mexico, but four 
other examples are known to the writer, one of which is in the 
collections of the American Museum of Natural History. As it 
has never been published it 1s now. given in figure 3. It isa 


1‘ Primer of Mayan Hieroglyphics,’ p. 62. 
- Dr. Schellhas in his ‘ Die Géttergestalten der Mayashandschriften,’ 2d edition, pp. 19-20, 
calls the Maize God, or God E. ; ie eats 


1900.| Saville, A Shell Gorget from the Huasteca, Mexico. 103 


bowl of the Cholula type of pottery and comes from Tepeaca, 
State of Puebla, in the territory of Nahuatl culture. This bowl 
is 73 mm. high and 146 mm. in diameter at the rim. It is painted 
dark red, with an orange-colored band just below the rim, upon 
which is a series of Swastikas in red, alternating with a half Swas- 
tika and a comb-like ornament in black. In the private collec- 
tion of Carlos Baur, Puebla, is a similar bowl with the Swastika 
decoration, from Cholula. Another Swastika is the calendar re- 
produced on Plate I, Trat. 3, atlas of “History de la Nueva Espafia,’ 
by Fray Diego Duran. The original painting is in a codex of the 
Goupil collection in the National Library of Paris. Finally Dr. 
Le Plongeon figures a reversed Swastika found by him on a stone 
slab at Mayapan, Yucatan. 

In conclusion, there seems to have been a high state of culture 
among the Huastecans, as seen in this beautiful carving, and a 
near relationship with the Mayan mythology, which is indicated 
by the close resemblances noted between this figure and those of 
‘the codices. | 
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ONYX JAR FROM MFxico. TOP AND SIDE VIEWS (,322). 


Three-eighths natural size. 


Article XI.—AN ONYX JAR FROM MEXICO, IN PRO- 
CESS OF “MANUFACTURE, 


By M. H. SAVILLE. 
PLATES: Vil; 


In making vessels from stone the ancient Mexicans had attained 
a high degee of proficiency, judging from the few specimens 
which have been preserved in museums and private collections. 
The most remarkable are those made from obsidian and onyx, 
The best examples are in the National Museum in the City of 
Mexico. They are sometimes plain, unadorned cups, but more 
often have the representation of an animal, with the head and 
limbs standing out from the body of the vessel. A notable piece 
in the National Museum in Mexico is made of obsidian, bril- 
liantly polished, and represents a monkey, crouching, with its 
arms hanging to a hoop which is carved around the rim of the 
vessel. There is in the same museum an unfinished vessel 
carved out of onyx. It is hollowed out, and the outside is 
completed with the exception of polishing. It represents an 
animal similar to that on the one here described and figured 
belonging to our collection. These vessels are hollowed out of 
a solid mass, leaving their walls of varying thickness, but about 
5 mm. on an average around the sides. They are in most cases 
well finished and highly polished. 

During the exploration of mounds and tombs at Xoxo, in the 
State of Oaxaca, which I made in March and April, 1898, for the 
Museum, I found the fragments of an onyx jar 135 mm. in height 
and 115 mm. in diameter, the thickness of which averaged 5 mm. 
The surface had been coated with stucco; and the remains of 
red, blue, and green paint showed that it had been. decorated 
with paintings, probably symbolic figures. In the famous Solo- 
giiren collection in the city of Oaxaca are several fine specimens, 
and one, of a decidedly green onyx, in process of manufacture. 
A specimen, belonging to the American Museum of Natural 
History, was found several years ago near the city of Tlaxcala, 
State of Tlaxcala, and isa relicof Nahuatlart. Itis blocked out 
and symmetrically shaped, and is 160 mm, high, 145 mm. in 
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diameter at the base, 95 mm. at the rim, and 485 mm. circumference 


at the centre. The maker cut the stone so as to leave the head - 


of an animal, probably a dog or coyote, projecting from one 
side, just below the rim, with the limbs in low relief on the 
sides, showing the animal resting on its haunches. The lower 
part and feet project fromstiewbase ot the wvessel:: The: tail 
curves upwards from the base of the vessel. The four feet and 
the tail of the animal thus make five slight projections around 
the base of the vessel, 4 mm. in height, on which it rests. The 
toes on the feet of the animal had not been carved; nor had 
the teeth, eyes, or openings of the ears and nose. The surface 
of the stone is somewhat disintegrated, so that the irregular stria- 
tion of the stone, where the softer material has decomposed, gives 
a series of ridges running parallel with the base of the jar. 

The most interesting feature of this specimen is the way in 
which the interior was being hollowed out, which is clearly 
shown, and indicates the abandonment of the work at an early 
stage in the process of manufacture. The method employed 
was drilling, probably with a bow- or pump-drill, the shaft of 
which was a hollow oflati, the common reed found generally 
in Mexico. A series of cores averaging g mm. in diameter were 
drilled around the inner edge, leaving a scalloped rim vary- 
ing from 3.5 to 9.5 mm. in thickness, and an average diameter of 
the inner wall of the jar of 81 mm. These cores, thirteen in 
number, have been broken off with the exception of two, and at 
varying depths, 34 mm. being the greatest, while four of the 
cores were broken off at a depth of only 1o mm. The thickness 
of the walls of the hollow drill, as indicated by the spaces left, 
must have been about 2 mm. These outer cores being removed 
left a large inner scalloped core in the centre, about 42 mm, in 
diameter, and three cores were made across it with a smaller drill, 
they being but 7 mm. in diameter and 8 mm.in depth. Had the 
work been carried on, this would have left two walls which could 
have been easily broken off, leaving the first stage of the work 
complete, and ready for repeating the process below, until the 
whole mass had been hollowed out. 3 

An interesting onyx tablet from the Valley of Mexico. is de- 
scribed and figured by Prof..W. H. Holmes in his ‘ Archeologi- 
cal Studies among-the Ancient Cities of Mexico,’ Part II, pp. 
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304-309. In this specimen the use of a hollow drill is shown. 
When it was received in the Field Columbian Museum, Chicago, 
it was found broken in two pieces, and an examination of the 
smaller fragment revealed the end of a tubular bone projecting 
from the opening of the longitudinal perforation. I quote from 
the author’s description the following : “ The hollow bone, prob- 
ably from the leg of a crane or other large bird, is 2? inches long 
and # of an inch in diameter. It is shattered and worn at the 
upper end, while the lower end or point has the appearance 
of having been freshly cut off. . . . Oncleaning out the earth 
(from the perforation) the fact was developed that the borings 
from opposite ends of the tablet had not met accurately, and the 
conclusion was at once reached that the drill was probably be- 
ing employed, when the work ceased, to enlarge the bore with the 
intention of making more complete the connection from end 
to end. | 

‘The use of the tubular drill of cane, bone, or native metal by 
primitive peoples, and even by many well advanced nations is 
well known. The tube was twirled by rolling between the hands, 
or by a pump- or bow-drill, and sand of suitable fineness and 
hardness was employed as a cutting agent. That a tubular drill 
was used in the present case is proved by the presence of a 
well developed core at the base of the boring from the upper 
end:,”’ 

Sahagun does not tell us how drilling was done by the ancient 
Mexicans, but states that they polished hard stones by means of 
a bamboo.’ This is undoubtedly the way in which the high 
polish was obtained on the vases of obsidian and onyx to which 
I have referred at the beginning of this paper. 

The use of a reed or bone for a hollow drill was common 
in other parts of North America, as shown by unfinished gorgets 
and banner stones in various collections, 


1 In the Bustamente edition of Sahagun’s great work on the ‘Things of New Spain,’ the 
chapter on Stone-working is missing. Dr, Seler has published this chapter, giving the origi- 
nal Nahuatl text and a translation into French in the Compte Rendu du Congrés International 
des Americanistes, Paris, 1890. 
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Article XII.—A CRANIAL VARIATION IN MACROPUS 
BENNETTI. 


By B. ArtHuR BensLey, Senff Fellow, Columbia University, 
| New York. 


While examining a series of Marsupial skulls in the American 
Museum of Natural History my attention has been attracted toa 
skull of a Bennett’s Wallaby which possesses a supernumerary 
bone in the anterior wall of each orbit. Professor Allen kindly 
loaned the skull (No. 6370) for description. 

The accompanying diagram, which is taken from a photograph, 
represents the lateral aspect of the skull viewed slightly from 
above. Only the 
outhne of the 
skull, the sutures, 
and the foramina 
are indicated. It 
will be seen from 
this diagram that 
the anterior orb- 
ital bones exhibit 
an atypical ar- 
rangement,which 
is brought about by the interposition of a supernumerary bone. 
The presence of the latter is seen to affect mainly the relations of 
the lachrymal bone, the other sutural connections in this region 
of the skull remaining normal. The lachrymal (1.) exhibits its 
usual relations with reference to the maxillary (m.) and jugal (j.) 
but is excluded from its usual contact with the frontal (f.), and to 
such an extent that only a very small portion of its upper border 
retains the frontal connection. This condition is entirely the re- 
sult of the presence of the superadded bone, which forms a flat- 
tened plate closely set into the lachrymo-frontal suture. The 
supernumerary bone, as far as can be ascertained, is entirely 
separate ; it does not appear to represent simply a portion of the 
lachrymal or of any other of the adjacent bones. On account of 
its encroachment, the lachrymal appears to be less extensive than 
it usually is, although it is impossible, from superficial examination, 
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to decide whether the lachrymal terminates at its posterior super- 
ficial suture or extends backwards underneath the supernumer- 
ary bone to connect with the frontal. Of the two foramina 
normally perforating the lachrymal, only one is in this case en- 
closed by it, the other occupying its posterior suture. The rela- 
tions of the other cranial bones appear to be normal. 

It is difficult, in this, as in most such cases, to decide as to what 
category of characters the atypical condition pertains, There 
are three possibilities,— the character may be simply the result of 
accident, or the result of abnormal development, or, again, it may 
be reversional. The fact that the supernumerary bone is present 
on both sides of the skull and that it bears similar relations to 
the adjacent bones seems to preclude the possibility of regarding 
the character as the result of injury done to the parts concerned. 
If, again, the suture between the lachrymal and the supernumer- 
ary bone were obliterated, the resultant bone would exhibit the 
typical relations of the lachrymal in this species, so that the super- 
numerary bone may represent simply a post-lachrymal structure 
of no morphological significance. On the other hand, it resem- 
bles, in its position, the prefrontal of the lower Vertebrata and 
might, on this account, be interpreted as homologous with it, in 
which case the condition would have to be regarded as rever- 
sional, 


Article XIII.—A NEW SPECIES OF PLEISTOCENE 
HORSE FROM THE STAKED PLAINS | 
OF TEXAS. 


~ By J. W. GIDLEy, 
Equus scotti, sp. nov. 


The type of this species is a nearly complete skeleton (No. 
10606), consisting of the skull and lower jaws, the cervical ver- 
tebre, the three anterior dorsal vertebrae, both fore hmbs and 
feet complete, and one hind hmb and foot, besides several other 
vertebre and some ribs probably belonging with it. 

This skeleton was found by the writer associated with four 
other skulls and parts of skeletons of the same species, in a bed 
of compact Pleistocene sand at the head of Rock Creek, Briscoe 
Co., Texas. The bed in which the bones were found is about 
the middle of the Equus, or Sheridan, beds, which are about roo 
feet in thickness at this place. 

Bones from the associated individuals have been substituted 
for the missing bones of the skeleton (No. 10606) which has 
been admirably mounted by Mr. Adam Hermann, and placed on 
exhibition in the Tertiary Mammal Hall of the Museum, 

The writer has made a very careful study of all the types of 
the species of Aguus in this country and has found that an ex- 
tensive revision is necessary ; this will be published in a subse- 
quent paper. It appears that the horse from the true Equus beds 
of the Plains has not been taken as a type but has been mistak- 
enly identified with other species, A new term is therefore nec- 
essary and this is selected in honor of Prof. W. B. Scott, of 
Princeton University. 

The species &. scott differs from &. caballus in proportions and 
size as follows: (1) the skull is relatively larger, (2) the neck 
is shorter, (3) the body is longer, (4) the lesser curvature of the 
belly ribs near their heads indicates that the back was not nearly 
so wide, (5) the limbs are shorter and more slender in proportion 
than the larger varieties of the recent horse, 

Comparing the skeleton of Z. scot#d with the skeleton of a 
larger draught horse (No. 528) in the osteological collection of 
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the Museum we observe some striking differences. While the 
skulls are about equal in length and the series of dorso-lumbar 
vertebrz is only about 1 inch longer in the recent horse, the cer- 
vical series of &. scofti is about 4 inches shorter and the fore 
limb, in the standing position, is about 6 inches less in length. 

Thus, this skeleton represents an animal with a head about the 
size of that of a large draught horse, but with the height of body 
and length of limbs of an ordinary western pony, and with a 
length of body very similar to that of the Zebra or Quagga. 

A comparison of the separate bones of the skeleton reveals 


very few and unimportant differences, hence it is to the skull and 


teeth that we have to look for specific differences. 


DENTITION. 


Unfortunately all the bones of these skeletons, while adult, 
are of young horses, none of them having shed their last milk 
molars or external milk incisors. As 
far as can be made out the teeth differ 
from those of &. caballus only in their 
much larger size. M1? of the type skull 
(Fig. 2), indicates perhaps a little 
greater degree of complexity of the 
enamel folding on the triturating sur- 


should be taken into account that this 
is only a slightly worn tooth and shows 
a greater degree of complexity than it would.at a more advanced 
stage of wear. 

The measurements of the teeth that are enough worn to give 
their true diameters are as follows : 


Fig. 2. M?of £. scottz. 


Diameters of crown of p? 1 antero-posterior 33 mm, 


transverse 3I mm. 

; antero-posterior 32 mm, 
Diameters ‘of crown of m! P 3 

transverse 30 mm. 

Long diameter of i ! 23 mm, 

Total length of molar-premolar series 190 mm. 


Diameters of the corresponding teeth of the large draught 
horse (No. 528): 


. , { antero-posterior 29 mm, 
Diameters of crown of p® P 9 


transverse 27 mm, 
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antero-posterior 25 mm. 
transverse 25.5 mm. 
Long diameter of i! 18 mm. 
Total length of molar-premolar series 172 mm, 


Diameters of crown of m! 


Thus it is seen that while the skulls of these individuals rep- 
resenting two species are of about the same size, the teeth of 


Fig. 3. Skull of E. scottt, 


E.. scottt (Fig. 3) are much larger and the whole masticating ap- 
paratus is proportionately shorter and better adapted to grazing 
than in Z£. caballus (Fig. 4); although the proportion of teeth 
to skull is not much greater than in the-pony. The teeth seem 
to differ from £. cous Hay,’ a species from Louisiana described 
by Cope under the name of &. intermedius,’ only in their some- 
what larger size. 


1 Science, 1899, P. 593¢ 
2 Proc. Am. Phil. Soc., Vol. XXXIV, p. 463. 
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COMPARISON WITH E. CABALLUS. 


The nose of &. scotéz, from the anterior premolar forward, is 
as much elongated as in &. cabal/us and in this character it differs 
entirely from £. cous which has a very much shortened nose. To 
make up apparently for the longer molar-premolar series, the 


Fig, 4. Skull of &, scott7. . 


skull is very much shortened in the portion between the last mo- 
lar and the occipital condyles and most of this shortening seems 
to be in the basioccipital region, the orbits being placed much 
farther back, The maxillary ridge commences about the middle 
of p*, while in &. caballus this ridge does not usually extend far- 
ther forward than the anterior portion of m’, The vertical 
thickness of the skull measured immediately behind the last mo- 
lar is about the same as in the large skull of &. caballus, but the 
thickness of the forward portion of the skull from the face of 
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the anterior premolar to the top of the nasals is much greater in 
E. scottt. The processes of the frontals inclosing the posterior 
portion of the orbits, slope more backward and are much nar- 
rower than in &. caballus. The occiput seems to be more over- 
hanging ; this is due probably to the great shortening of the 
basioccipital bone. The basioccipital ridge is not so compressed 
and the fossz inclosed between the paroccipital processes and the 
condyles are much deeper. In these last two characters £&. scottt 
(Fig. 5, 4) is like Z. occidentalis Cope (not of Leidy).' The pos- 
terior region of the skull, the posterior nares and the palate are 
narrower than in &. caballus. 


Fig. 5. A, occipital view of £. scottZ; B, occipital view of £. caballus. 


The lower jaw is more massive especially in the dental region. 
The jaw is much deeper, to accommodate the very long crowns 
of the molar-premolar series. This, together with the increased 
vertical thickness of the anterior portion of the skull, gives the 
whole head a more massive and less graceful form than that of 
E. caballus. Owing to the greater antero-posterior length of the 
molar-premolar series, the jaw seems to curve upward much more 
abruptly from the posterior molar. The symphysis mandibuli is 
heavier and longer than in Z&. caballus, extending back of the 
mental foramina. The jaw seems compressed laterally at the 
posterior part of the symphysis, owing to the wide expansion, 
anteriorly, to accommodate the wide incisors. 

The other bones of the skeleton, taken separately, seem to be 
indistinguishable from those of £. caballus. 


1 Proc. Am. Phil. Soc., Vol. XXII, p. 11. 


Article XIV.—LIST OF BIRDS COLLECTED IN THE 
DISTRICT OF SANTA MARTA, COLOMBIA, 
BY MR. HERBERT H. SMITH. 


By ly a GLEN. 


The basis of the present paper is a collection of 2834 birds 
collected under the direction of Mr. Herbert H. Smith, in the 
neighborhood of Santa Marta, Colombia, between sea-level and 
an altitude of about 8000 feet, from May 4, 1898, to September 7, 
1899, and purchased for the American Museum of Natural His- 
tory by its President, Morris K. Jesup, Esq., together with Mr. 
Smith’s large collection of mammals obtained in the same region, 
as elsewhere noted.’ 

The Smith Collection of birds numbers 304 species, and in- 
cludes all but 84 hitherto recorded from this small area. Asa 
matter of interest and convenience to future workers in this field 
I have interpolated in brackets the species not obtained by Mr. 
Smith’s collectors, and as a matter of geographical interest have 
deemed it best to give a complete summary of our present knowl- 
edge of the distribution of the species definitely known from the 
district under consideration, and have therefore cited the pre- 
vious records as given by Messrs. Salvin and Godman and Mr. 
Outram Bangs. 

As Messrs. Salvin and Godman stated in 1879 (Ibis, April, 1879, 
p. 197), in their report on the collection made in this region by 
Mr. F. Simons in 1878 and 1879: “ There are few places in South 
America of which the zoology is less known than that of the 
mountainous tract of land lying between the mouth of the Mag- 
dalena river and the Gulf of Maracaibo, usually known as the 
Sierra Nevada of Santa Marta. ’ Though this district has been 
visited by botanical travellers, no zoologist has as yet penetrated 
into it; or, at any rate, no results of any such expedition have been 
made public.’ If we except the immediate neighborhood of 
Santa Marta itself, where several collectors have worked for a 


r Bull. Am. Mus. Nat. Hist., Vol. XII, 1899, p. 195. 

2‘*In 1870 Mr. G. Joad, F.Z.S., rode round the Sierra Nevada from Santa Martha, and 
collected a few birdskins. Amongst these was the type of the new Furnarius, described by 
us in the ‘ Nomenclator’ as /. agnatus, which was obtained at Valle Dupar.”’ 


Leer 
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short time, the remainder of this limited district is so little known 
that we can only recall the name of one bird, a Humming-bird 
(Anthocephala floriceps), found in it; and this was obtained by a 
botanist, so Mr. Gould tells us, near San Antonio, in the Nevada 
itself. Here, then, was a promising field for an ornithologist — 
this isolated mass of mountains, whose snowy peaks, visible from 
far out on the Caribbean Sea, form so striking a feature in the 
scenery on the northern coast of South America.” : 

Mr. Simons worked mainly on the southern slope of the Sierra 
Nevada, at Valle Dupar, San Sebastian, Atanques, San José, and 
Chinchicua, these points varying in altitude from 700 to 11,000 
feet. He ascended to 17,000 feet, and collected some specimens 
at altitudes above 14,000 feet. He also collected at Santa Marta 
and Minca, near the coast, and at Manaure, about ten miles south- 
east of Valle Dupar, on the eastern side of the valley of the Rio 
Cesar, at the foot of the western slope of, the Cordillera de los 
Andes, and hence really outside of the Sierra Nevada region 
proper. A rectangular area of about 30 by 50 miles, the longer 
diameter being east and west, would include the whole district 
where Mr. Simons collected, and much more than cover the 
regions since visited by Mr. W. W. Brown in the interest of Mr. 
Bangs, and by Mr. Smith’s collectors in the interest of this 
Museum. 

This region, for the obvious reasons already quoted from Sal- 
vin and Godman, has of late presented strong attractions to a 
number of American naturalists, and for nearly a year before Mr. 
Smith’s departure he had been preparing to thoroughly explore 
the Santa Marta district of Colombia, both zoélogically and botan- 
ically, beginning at sea-level and later working up to the highest 
points of the Sierra, it being his intention to devote from three to 
five years to the work, aided by a numberof assistants. By asin- 
gular coincidence, Messrs. O. and E. O. Bangs, well-known natur- 
alists of Boston, Mass., were at the same time arranging to send 
an experienced collector, Mr. W. W. Brown, Jr., to this same 
region, in absolute ignorance of Mr. Smith’s plans, and Mr. Smith 
and myself were in equal ignorance of the plans of Messrs. 
Bangs. It happened that Mr. Brown was first on the ground, and ~ 
his collections began to reach Boston long before any portion of 
Mr. Smith’s were received here. For months after Mr. Smith’s 
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arrival at Santa Marta he was laid up with a nearly fatal illness, 
and for the last year his work has been almost wholly suspended 
in consequence of the disturbed condition of the region, due toa 
violent insurrection in his immediate neighborhood, Although 
further shipments are expected from Mr. Smith, nothing has been 
received from him for many months, and it has therefore seemed 
desirable to place on record the results of his first shipments of 
birds, numbering, as already stated, nearly 3000 specimens, and 
to collate them with the published results of other collectors in 
this limited area, as recorded in the following papers : 


1879-80. SALVIN, OSBERT, and F. DUCANE GODMAN. Ona Collection of 
Birds from the Sierra Nevada of Santa Marta, Colombia. zs, 1879, pp. 
196-206 ; 1880, pp. 114-125, 169-178, pll. iii—v. 

1879. Simons, F. A, A. Notes on the Topography of the Sierra Nevada of 
Santa Marta, U.S. Colombia. Proc. Roy. Geogr, Soc.,1, Nov., 1879, pp. 
689-701, with map. 

1898, BANGS, OUTRAM. On Some Birds from Santa Marta, Colombia. Proc, 
Biol, Soc. Wash., XII, pp. 131-144. Jan. 3, 1898. 

1808. On Some Birds from Pueblo Viejo, Colombia. /ézd., 
pp. 157-160. Aug. 10, 1898, 

1808. On Some Birds from the Sierra Nevada de Santa 
Marta, Colombia. J/ézd., pp. 171-182. Oct. 31, 1898, 

1899. On the Subspecies of Manacus manacus (Linn.), 
Proc. N. England Zool. Club, I, pp. 33-37. March 31, 1899. 

1899. On Some New or Rare Birds from the Sierra Nevada 
de Santa Marta, Colombia. Proc. Biol. Soc. Wash., XIII, pp. 91-108. 
Nov. I1, 1899. 

1899. On a Small Collection of Birds from San Sebastian, 
Colombia. Proc. V. Engl. Zool, Club, pp. 75-80, Dec. 27, 1899. 

1900, A New Dove from the Sierra Nevada de Santa 
Marta, Colombia. Jézd., pp. 107-109. May 14, 1900. 


Only two collections of birds of any considerable importance 
appear to have been made in the Santa Marta region of Colombia 
prior to the Smith collection. The first of these, made by Simons 
in 1878-79, was reported upon by Salvin and Godman in 1879- 
80, as above noted, the number of species recorded being 160. 
(The number of specimens in the collection is not stated.) Ap- 
parently two’ other species were overlooked, or not reported in 
the Salvin-Godman paper, as shown by the record of the Salvin- 


t Doleromyia fallax (Bourc.) and Heliochera rubrocristata (d’Orb. & Lafr.), 
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Godman collection given passim in the various volumes of the 
‘Catalogue of the Birds in the British Museum,’ making a total 
of 162. Of this number 2r still rest on the authority of the 
Simons collection, being unrepresented in either the Brown or 
Smith collections. The following species were described as new: © 


1. Campylopterus phainopeplus. * 5. Basileuterus conspicillatus = B. 
2. Ramphomicron dorsale. cinereicollis Sclater. 

3. Oxypogon cyanoleemus. 6. Poecilothraupis melanogenys. 

4. Ochtheeca poliogastra. | 7. Buarremon melanocephalus. 


The second is the fine collection of about 2500 specimens made 
by Mr. Brown for the Bangs Brothers of Boston, in 1897-99, and re- 
ported upon by Mr. O. Bangs in the series of papers already cited, 
and which, it isto be hoped, will be followed by a general paper 
embodying the collector’s field notes. Mr. Bangs appears to have 
recorded 242 species and subspecies, of which 4o, and one genus, 
were described as new. While many of these new forms were 
now for the first time made known from the region, others are 
simply new names for species previously recorded by Salvin and 
Godman, the large amount of material now available for compar- 
ison showing them to be local forms entitled to subspecific recog- 
nition. In nearly all cases the abundant material in the Smith 
collection, in so far as such forms are represented in it, confirms 
Mr. Bangs’s conclusions. As Mr. Brown collected extensively 
at altitudes above the points Mr. Smith has thus far reached, 
quite a number of Mr. Bangs’s new forms are unrepresented in 
the Smith collection. The Brown collection contained 121 
species not obtained by Simons, raising the number of species 
definitely known from the Santa Marta region to 283. Of this 
number 36 rest thus far solely on the authority of the Brown col- 
lection. Following is a list of the new forms, with their equiva- 
lents in the Salvin-Godman paper, so far as they are there 
represented : | 


I. Neocrex columbianus. 5. Pharomacrus festatus = P. ful- 

2. Geotrygon linearis infusca. gidens. 

3. Aulacorhamphus lautus = A, al- 6. Melanerpes wagleri  sancte- 
bivittatus. martz =Centurus tricolor. 

4. Galbula ruficauda pallida = G. 7. Acestrura astreans == A, mul- 


ruficauda. : santi. 
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-8, Leucuria (gen. nov.) phalerata. 25. Haplospiza nivaria = Phrygilus 
Metallura districta = M. smar- unicolor, ap 

agdinicollis ? 26. Spinus spinescens capitaneus. 

10, Elzenea sororia. ) _ 27, Cyanocompsa concreta sancte- 

11, Elznea browni. |  martee. | 

12. Myiopatis montensis. 28. Buarremon basilicus. 

13. Hapalocercus paulus, 29. Piranga faceta. 

14. Ochthodizta pernix. 30. Cyclorhis flavipectus canticus = 

15. Pipreola auripectus decorus. C, flavipectus. 

16. Manacus manacus abdivitus = 31. Diglossa nocticola. 
Chiromacheris manacus. 32, Dacnis napzea. 

17. Dendrocincla olivacea anguina. 33. Troglodytes monticola. 

18. Sclerurus albigularis propinquus. 34. Thryothorus letus. 

Tg. Automolus rufipectus. 35. Henicorhina anchoreta. 

20. Grallaria spiator. 36. Cuinclus rivularis. 

21. Conopophaga browni. 37. Merula incompta. 

22. Scytalopus latebricola. 38. Merula albiventris fusa. 

23. Arremonops caneus = Emberna- 39. Merula gigas cacozela = Turdus 
gra conirostris. gigas, 

24. Sycalis browni. 40. Merula pheopyga minuscula. 


The Smith collection, forming the basis of the present paper, 
contained nearly 3000 specimens, representing 304 species, and 
adding 105 to the list of positively known Santa Marta birds, 
which now numbers 388 species. Thus all but 84 of the 388 spe- 
cies are represented inthe Smith collection, which also includes, 
as just said, 105 not previously recorded. In the course of the 
present paper the following species are described as new, namely : 


Odontophorus atrifrons. Attila parvirostris. 

Myiobius assimilis. Attila rufipectus. 

Ochthceca jesupi. Myiotherula sanctee-martee. 
- Ochthceca olivacea. Hylophilus brunneus. 


The Simons and Brown collections were both made in large 
part in the higher portions of the Sierra Nevada, while much of 
the Smith collection was gathered near the coast, only a small 
amount of collecting being done at altitudes above 5000 to 8000 
feet. This sufficiently accounts for the absence from the Smith 
collection of a number of species obtained by Simons and Brown in 
the higher parts of the Sierra. 

As will be seen from the list of species given below, very few 
water birds have been obtained from the Santa Marta district, 
neither Simons nor Brown collecting along the coast, and appar- 
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ently a week in September, 1898, covers the whole time spent 
by Mr. Smith’s collectors on or near the seashore at Cienaga. 

While to Mr. Smith is due the credit of organizing and equip- 
ping the Expedition and directing its work, he has personally 
done very little of the actual work of bird collecting, which has 
been carried on by Mrs. Smith, so well known for her previous 
work on similar expeditions in Southern Brazil, Mexico, and the 
lesser Antilles, and who, with Mr. G. H. Hull, appears to have 
secured and prepared the principal part of the collection of birds. 
Their further work in the Santa Marta region, if they are not 
driven out by the disturbed condition of the country, will prob- 
ably add many more species to the list of Santa Marta birds. 

In respect to the faunal relationships of the Santa Marta region, 
it may be said that while many wide-ranging species common to a 
large part of tropical America are found here, many of them are 
represented by geographical forms peculiar to this region, while 
in the higher parts of the Sierra Nevada occur many distinct 
species quite unlike their nearest congeners found elsewhere, and 
belonging for the most part to genera not found in the adjoining 
low coast region, but which occur in the Cordillera regions of 
other parts of northern South America. Also it may be noted 
that many of the species of the list which are abundant at 
the lower levels, are not recorded from points above 5000 to 
6000 feet. | 7 

It is further evident that the avifauna of the Bogota region is 
very different from that of the Santa Marta district, and that also 
the home of many ‘Colombia’ species is to be looked for else- 
where than in eastern Colombia. Indeed, a very different set of 
birds was met with by Wyatt? in “the eastern Cordillera of the 
State of Santander,” in the Bucaramanga district, midway between 
Santa Marta and Bogota. 
- Unfortunately no field notes are as yet available for publica- 
tion, but the number of specimens taken of the different species, 
as here recorded, doubtless indicates to some extent the relative 
abundance of the species ; while the dates, especially for North 
American migrants, indicate the season of occurrence. 

I am indebted to Mr. Bangs for sending me for examination 


1 Notes on Some of the Birds of the United States of Colombia. By Claude W. Wyatt. 
Tbis, 1871, pp. 113-131, 319-335, 373-384. An annotated list of 210 species. 
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his large series of Elenea browni and E. sororia, and to Mr. Ridg- 
way for the loan of material for comparison in several of the 
more difficult groups, and for his opinion on a few species sent 
to him for examination, as noted below. I am also indebted 
to Mr. Herbert H. Smith for the use of several hundred dupli- 
cates from the Santa Marta collection of birds, the whole collec- 
tion sent by him to New York having been utilized in the 
preparation of the present paper. The number of specimens re- 
corded under the different species thus includes the whole num- 
ber sent. 7 ie 

The principal localities, with their approximate altitudes, 
visited by Simons and Brown, and by Smith’s collectors, are for 
convenience of reference here listed in alphabetical sequence : 


Agua Dulce, coast region, near Santa Marta. 

Arehueca, near coast, 3 m. south of Cienaga. 

Atanques, alt. 2800 ft. (Simons) ; 4000 ft. (Salv. & Godm.); about Io m. 
north of Valle Dupar. 

Bonda, alt. 150-250 ft., on Rio Manzanares, 10 m. east of Santa Marta. 

Cacagualito, coast region, alt. 1500 ft. 

Chinchicua, Valley of, in Sierra Nevada, alt. 6500 ft.. 

Chinchicua, Pass of, alt. 11,000 ft. 

Chirua, in Sierra Nevada, alt. 4000 ft., Salv. & Godm.; 7000 ft., Bangs. 

Chiruqua, Paramo de, or Pass of, 11 a eae. 000 ft. ? 

Concha, coast region, near Santa Marta. 

Cienaga, coast, 20 m. south of Santa Marta. 

El Libano, Sierra Nevada, alt. 6000 ft. , 

El Lorenzo, Sierra Nevada, alt. 7000-7500 ft. 

El Mamon, Sierra Nevada, alt. 8000 ft. 

Guallabol, alt. 3000 ft. 

Jordan, coast, near Santa Marta. 

La Concepcion, alt. 3000 ft. 

Las Nubes, Sierra Nevada, alt. 5000 ft. 

Macotama, alt. 8000 ft. (Bangs). 

Macotama, Paramo de, or Pass of, 11,000-15,000 ft. 

Mamatoco, near sea-level, 10 m. from Santa Marta. 

Manaure, alt. 2700 ft., 20 m. S. E. of Valle Dupar, at base of western slope 
of Cordillera de los Andes. | 

Marocaso, alt. 2000 ft., on Rio Rancheria, southern slope of the Sierra 
Nevada. 

Masinga Vieja, alt. 300 ft., on the Rio Manzanares, about 6 m. east of 
Bonda. 

Minca (misspelled Minea by Simons and by Salvin &-Godman), alt. 2000 
{t., about 15 m. from the coast at head of Rio Gairu. 
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Naranjo, near coast, alt. 500 ft. 

Onaca, near coast, alt. 2500 ft. 

Palomina, in Sierra Nevada, alt. 5000 ft. 

Paramo, see Chiruqua and Macotama. ) 

Pueblo Viejo, Sierra Nevada, near San Sebastian, alt. 8000 ft. 

Quebra Concha, see Concha. 

Quebra Mojoba, near coast. 

San Francisco, Sierra Nevada, alt. 6000 ft. 

San José, Sierra Nevada, alt. 5000 ft. 

San Lorenzo, Sierra Nevada, alt. 7500 ft. 

San Miguel, Sierra Nevada, alt. 7500 ft. 

San Sebastian, Sierra Nevada, alt. 6700 ft. 

Santa Cruz, Sierra Nevada, alt. 8000 ft. 

Santa Marta, coast, alt. 500 ft. Mr. Brown’s collections from this point 
were made at altitudes of ‘‘from 500 to 1500 ft.” (C/. Bangs, Proc. Biol. Soc. 
Wash., XII, 1898, p. 131.) 

Tayanga, coast, about 2 m; north of Santa Marta. 

Valencia, alt. 

Valparaiso, Sierra Nevada, alt. 4500-5500 ft. 

Valle Dupar, on a plain, south of the Sierra Nevada, near the mouth of the 
Rio Guatapuri. 


1. Crypturus soui (ermann.).' 


Crypturus pileatus BANGS, Proc. Biol. Soc. Wash, XII, 1898, 132. Santa 
Marta. 


Two specimens: Minca, Jan. 19; Bonda, April 6. 


2. Crypturus columbianus Sa/vadori. 


Crypturus columbtanus BANGS, Proc. Biol. Soc. Wash. XII, 1898, 131. 
Santa Marta. 


One specimen, Bonda, Nov. 14. 

3. Tinamus ruficeps Sc/. & Salv. 
One specimen, Cacagualito, May 18. 

4. Phalacrocorax vigua (Vze7//.). 
One specimen, Bonda, November. 


5. Cancroma cochlearia Zinn. 


Two specimens, Minca, ¢ ad., June 29; Bonda, juv., March 
zr, | 


1 — Crypturus pileatus (Bodd.) auct. C/ Richmond, Auk, XVII, April, rg00, p. 179. 
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6. Nycticorax nycticorax nevius (Zodz.). 
One specimen, 4 ad., Bonda, June 1o. 


7. Tigrisoma salmoni Sc/. & Salv. 
Tigrisoma salmoni SALV. & GODM. Ibis, 1880, 178. Minca. 
One specimen, Valparaiso, April 20. 


8. Butorides striata (Zizz.). 
Butorides cyanurus SALV. & GoDM., Ibis, 1879, 206 (no locality stated). 
One specimen, Bonda, April 7. 
9. Butorides virescens (Zinz.). 
One specimen, Bonda, October. 
10. Agamia agami (Gme/.). 
Ardea agamt SALV. & Gop. Ibis, 1880, 178. Minca, 


Two specimens: Mamatoca, 4 ad., July 11; Bonda, juv., 


Dec, 9. | 
11. |Porzana albigularis Zawr. 


Porzana albigularis BANGS, Proc. Biol. Soc. Wash. XII, 157, 172. Pueblo 
Viejo and Palominaa, | 


12. [Neocrex colombianus Zazgs. 


Neocrex colombtanus BANGS, Proc. Biol. Soc. Wash. XII, 1898, 171. Palo- 
mina, one specimen. | 


13. Aramides cajanus (Miler). 
One specimen, Minca, July 6. 
14. [Aramides axillaris Zawr. 


Aramides axillaris BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 92. 
Chirua. ] 
15. Tryngites subruficollis (Vze72/.). 


Two specimens, Cienaga, Sept. 12 and 17. 
16. Bartramia longicauda (Bec/sz.). 
One specimen, Cienaga, Sept. 15. 
17. Actitis macularia (Zzz.). 


Actitis macularia BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 92. La Con- 
cepcion, March 23. 


Three specimens, Cienaga, Sept. 13 and 14. 
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18. Totanus solitarius (Wi7s.). — 
Rhyacophilus solitarius SALV, & GODM. Ibis, 1880, 178. Santa Marta, 
Three specimens, Cienaga, Sept, 10-12, __ 
19. Totanus flavipes (Gme/.).. 
One specimen, Cienaga, Sept. 12. 
20. Micropalama himantopus (Bonap.). 
One specimen, Cienaga, Sept. 13. 
21. Tringa maculata (/7e7//.). 
One specimen, Cienaga, Sept. 14. 
22. Tringa minutilla (Vze7//.). 
Eight specimens, Cienaga, Sept. 10-14. 
23. Ereunetes pusillus (Zzzz.), 
Two specimens, Cienaga, Sept. 12. 
24. A‘ gialitis collaris (Vie7//.), 
Two specimens, Cienaga, Sept. 10 and 13. 
25. Jacana nigra (Gme/.). 
One specimen, Cienaga, Sept. 13. 
26. Ortalis garrula (Humi.). 
One specimen, Bonda, Nov. 5. 


27. Chamzpetes goudoti (Zesson). 


Fourteen specimens: El Libano, 13 specimens, April 21-29, 
and May 4-20; Valparaiso, 1 specimen, April 17. 


28. Penelope argyrotis (Zoxa/.). 


Penelope argyrotis BANGS, Proc, Biol. Soc. Wash. XII, 1898, 132. Santa 
Marta. | 


Three specimens, El Libano, April 24 and May 11 and 19. 


| 20. Penelope cristata (Zzzz.). 


One specimen, Bonda, Dec. 7. 
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30. Crax alberti Fraser. 
Crax alberti BANGS, Proc. Biol. Soc. Wash. XII, 1898, 132. Santa Marta. 


Three specimens, 1 adult and 2 chicks, Bonda, July 21 and 26, 
and Naranjo, July. 

Young birds in first plumage show little resemblance to the 
adults, and may be thus described : 


Frontlet and broad superciliaries dark rufous, with a similar line running 
from the angle of the mouth beneath the ear-coverts, which are deep buffy ; top 
of the head blackish with a median and a broad lateral stripe on each side gray, 
the gray occupying only the tips of the feathers ; nape blackish, more or less 
rufous on the median line; back mixed chestnut and blackish with many buffy- 
tipped feathers on the anterior portion, and posteriorly a broad white band on 
each side passes from the middle of the dorsal region to the base of the tail ; 
tail black, tipped and varied with pale rufous ; wings with the lesser coverts 
uniform rusty brown, the middle and greater coverts black broadly edged with 
rufous ; quills black, the primaries broadly edged with rufous, the secondaries 
conspicuously barred with rufous; chin, throat, abdomen and thighs buffy 
white ; breast dark ferruginous on the sides but lighter on the middle line ; bill 
and feet flesh color. The only resemblance to the adult is the color pattern of 
the wings, in which the narrow white crossbars in the adult are replaced by 
broader rufous bars in the young. 


31. Eupsychortyx leucopogon (Zesson). 
Three specimens, Bonda, Jan. 5, Aug. 27, and Oct. 6. 


32. Odontophorus atrifrons, sp. nov. 


Type (and only specimen), No. 73246, 6. ad., Valparaiso, March 25, 1899 ; 
coll it, HH. Smith, 

Forehead, chin, throat, cheeks and ear-coverts uniform deep black ; whole 
top of head and crest dark chestnut brown, passing into rufous on the sides of 
the ear-coverts ; mantle olivaceous gray vermiculated with black ; scapulars with 
the inner vanes black broadly barred and edged with chestnut, with light shaft- 
stripes, and central portion of outer vane gray ; lower back olivaceous brown, the 
rump and upper tail-coverts similar but darker, with a few blotches of black at 
the tips of some of the feathers ; tail dark brown, indistinctly barred with blackish 
and freckled with rusty ; wings dark brown, the secondaries freckled and indis- 
tinctly barred with rusty, the primaries with broad distinct bars of pale rufous 
on the outer vanes ; upper breast similar to the mantle, but varied slightly with 
buffy white, which takes the form of ill-defined apical spots on the lower border 
of this area; lower breast ochraceous rufous with indistinct crossbars and shaft- 
stripes of black; flanks buffy olivaceous brown, with black crossbars ; lower 
tail-coverts black barred and tipped with rufous; bill deep black ; feet dusky 
horn color, Wing, 130; tail, 87; tarsus, 44; culmen, 17 mm. 
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This species is readily distinguished by its wholly black fore- 
head, throat and sides of the head, which are without any trace 
of whitish shaft-lines or other markings. 


33. Geotrygon montana (Zzzz.). 


One specimen, Bonda, June. 


34. Geotrygon linearis infusca Zangs, 

Geotrygon linearis BANGS, Proc. Biol. Soc. Wash. XII, 1898, 157. Pueblo 
Viejo. | 

Geotrygon linearis infusca BANGS, Proc. N. Engl. Zoél. Club, I, 108, May 
14, 1900. Chirua and La Concepcion. 

Seven specimens, 5 adult and 2 juv. (nestlings) : Valparaiso, 
2 (juv.), May 24 and 25; El Libano, 4 specimens, April 22 ; San 
Lorenzo, 1 specimen, May 10. 

35. Leptotila verreauxi Sonap. 


Leptopiila verreauxt SALV. & GODM. Ibis, 1880, 178. Minca. 


— Leptotila verreauxi BANGS, Proc. Biol. Soc. Wash. XII, 1898, 132. Santa 
Marta. 


Ten specimens, all from Bonda, taken June —, July 13, Aug. 
3, 5 and 16, Oct. 4, Nov. 8.and 21, and Dec. 5. : 


36. Claravis pretiosa (/errari-Perez).’ 
Four specimens: Minca, Jan. 19: Cacagualito, May 13; Ma- 
matoca (no date). | 
37. Columbigallina passerina granatina (ozap.). 

Columbigaliina passerina pallescens BANGS, Proc. Biol. Soc. Wash. XII, 
1898, 132. Santa Marta. 

Eight specimens, all from Bonda, taken Jan. —, Feb. 23, July 
11; Ang, 297, hapt. 1g, Oct: 27,,and Dee, i. 


38. Columbigallina rufipennis (Zoza/.). 


Chamepelia rufipennts SALV, & GODM., Ibis, 1880, 178. Santa Marta. 

Columbigallina rufipennis BANGS, Proc. Biol. Soc. Wash. XII, 1898, 132. 
Santa Marta. 

Seventeen specimens: Bonda, 15 specimens, Jan. 10, June 25, 
July 5, Aug. 5 and 16, Oct. 7, Nov. 4-12 ; Masinga Vieja, 1 speci- 
men, sept, 7; Cienaga, Sept. 12. 


1 = Peristera cinerea (Temm.) auct. ; cf Oberholser, Proc. Acad. Nat. Sci. Phila., 1899, p. 
203. 
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39. [Scardafella squamosa ( Zemm.). 
Sardafella [sic] sguamosa SALV. & Gop. Ibis, 1880, 178. Valencia.] 
40. Columba speciosa Gme/. 
Five specimens, Bonda, Jan. 13, June 6, July 7, Dec. 8. | 


41. Columba albilineata Gray. 


Columba albilineata BANGS, Proc. Biol. Soc. Wash. XII, 1898, 172 (Pa- 
lomina); 2ézd. Proc. N. Engl. Zod]. Club, I, 1899, 75 (San Sebastian and El] 
Mamon). 


One specimen, Valparaiso, April 16. 
42. Columba gymnophthalma Zemm. 


One specimen, 4.juv., Tayanga, June 22, is referred provision- 
ally to this species. Probably more material would show that the 
mainland form is separable from true C. gymnophthalma. 


43. Columba rufina (7Zemm.). 
One specimen, Bonda, Aug, I. 
44. [Cathartes aura (Zzuz.). 
Cathartes aura SALV. & Gop. Ibis, 1880, 178. Santa Marta. | 
45. Gypagus papa (Zzuz.). 


Gypagus papa BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 92. El Paramo 
de Macotama, Chirua, and La Concepcion. 


One specimen, Bonda, Aug. 19. 
46. Asturina nitida (Za‘s.). 
Four specimens, Bonda, June —, July 22, Aug. 16 and 17 — 3 
adults and 1 juv. 
47. Rupornis magnirostris (Gmei.). 


Asturina magnirostris SALV. & GODM. Ibis, 1880, 176. Santa Marta and 
Minca. 

Rupornis magnirostris BANGS, Proc. Biol. Soc. Wash. XII, 1898, 132. 
Santa Marta. i 


Two specimens, Bonda, April 2 and Nov. ke 
48. Rupornis leucorrhoa (Quoy & Gaim.). 
One specimen, @ ad., El] Libano, May 23. Identified by Mr. 
Ridgway. om 


August, 1900. | 9 
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49. Buteo latissimus (17/son). 


Buteo. pennsylvanicus SALv. & GODM. Ibis, 1880, 177.. Minca, Jan. 17 
and 22. 

Buteo latissimus BANGS, Proc. Biol. Soc. Wash. XII, 1898, 132. Santa 
Marta, winter. 


Seven specimens : Bonda, Feb. 9, March 26, Nov. 13-20, Dec. 
22; Valparaiso, March 21. eu 


50. Busarellus nigricollis (Lath.). 
Two specimens, Bonda, March 8 and 29. 
51. Urubitinga zonura (Shaw). 
Three specimens, Bonda, March 11, May 26, and June 27. 
52. Urubitinga anthracina (V7¢zsch). 
Urubitinga anthracina SALV. & GODM. Ibis, 1880, 177.. Santa Marta. 


Four specimens, Bonda, May 25, June 29, Aug. 23, and Sept. i] 


53. Geranoétus melanoleucus (/e7//.). 
One specimen, Agua Dulce, April 26. | 
54. Lophotriorchis isidorii (Dee Murs). 
One specimen, ¢ ad., Bonda, May 27. 
55. Accipiter bicolor (Vzez//.). 


Four specimens: Bonda, May 17, Aug. 20, and Dec, -—* 
Onaea, Jan, 7. 


56. Accipiter tinus (Zazz.). 
One specimen, Las Nubes, Dec. 19. 


57. Micrastur semitorquatus (Vze///.). 


Micrastur semitorguatus SALV, & Gov. Ibis, 1880, 177 (Valencia) ; BANGS, 
Proc. Biol. Soc. Wash. XII, 1895, 132 (Santa Marta). 


Two specimens, Bonda, April 3 and Sept. ro, 
58. Micrastur ruficollis (Vze7//.). 
Two specimens, Valparaiso, March 17; El Libano, April 29. 
59- Geranospizias cerulescens (Vieill.). 


One specimen, Bonda, April 2. 


1900.]. Allen, List of Birds from Santa Marta, Colombia. 131 


60. Falco rufigularis (Daud). 


Falco rufigularts BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 92. La Con- 
cepcion. 


One specimen, Minca, June 20, 


61. [Tinnunculus sparverius (Zzzz.). 


Tinnunculus sparverius SALV. & GODM. Ibis, 1879, 206; 1880, 177 (Ma- 
naure and Valencia, May and June); BANGs, Proc. Biol. Soc. Wash. XII, 
1898, 172 (Palomina and San Miguel). |] 


62. Gampsonyx swainsoni Pirors 
Two specimens, Bonda, Feb. 14 and Dec. 1. 

63. Rostrhamus sociabilis (Vze7//.). 
One specimen, Bonda, Aug. 22. | 

64. Leptodon cayanensis (Gme/.). 


One specimen, Masinga, Aug. 21. 


65. Leptodon uncinatus ( Zemm.), 
Two specimens, Bonda, June 20. 
66. Ictinea plumbea (V7e77/.). 
Ictinea plumbea SALV. & GODM. Ibis, 1879, 200. Manaure. 
One specimen, Valparaiso, June 6. 
67. Herpetotheres cachinnans (Zzvz.). 
Two specimens, Bonda, June 14 and Nov. 28. 
68, [Milvago chimachima (Vzez7/.). 
Milvago chimachima Sav. & Gov. Ibis, 1880, 177. Valencia. | 
69. Polyborus cheriway ( /ac¢.). 
Polyborus cheriway SALV. & GODM. Ibis, 1880, 177. Valencia. 
Five specimens, Bonda, Jan. 11, July 26, Aug. 23, Nov. 19. 
70. Syrnium perspicillatum (Zatham). | 
Syruium perspicillatum BANGS, Proc, Biol. Soc. Wash. XII, 1898, 132. 


Santa Marta. on 
Three specimens, Bonda, Jan. 7, May —, and Aug. 29. The 
August specimen is still partly in nestling plumage, the whole 
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head, nape, throat (not the chin) and upper breast being in the 
white downy plumage of the young bird. | 
“1. [Syrnium virgatum Cassin. 

Syrnium virgatum BANGS, Proc. Biol. Soc. Wash. XII, 1898, 157. Santa 

Marta,—“‘ one female just emerging from immature plumage, March 21, 1898.”’] 
72. Glaucidium ferox ( Vve7/2.). 


Six specimens, Bonda, Jan. 11 and 18, Aug. 18, Oct. 13, and 


Nov. 30, 
73. Pionus sordidus (Zivz.). 


Pionus sordidus BANGS, Proc. Biol. Soc. Wash. XII, 1898, 133, 172 (Santa 
Marta and San Miguel); zézd. Proc. N. Engl, Zoél. Club, I, 1899, 75 (San 
Sebastian). | 


Two specimens, Valparaiso, April 6 and 7. 
74. Pionus menstruus (Zzzz.). 
Pionus menstruus BANGS, Proc. Biol. Soc. Wash. XII, 1898, 132. Santa 
Marta. | 
Three specimens, Bonda, June 27, and Aug. 3 and 15. 


75. [Amazona amazonica (Zzmz.). 


Chrysotis amazonica SALV. & GopM. Ibis, 1880, 176. Arihueca. ] 


46. [Amazona mercenaria (Zsch.). 


Amazona mercenaria BANGS, Proc. Biol. Soc. Wash. XITI, 1899, 92. ‘‘ Two 
males, from Paramo de Chiruqua, 11,000 feet.’’] 


77.. Brotogerys jugularis (A/d/er). 
Brotogerys tovt SALV. & Gopm. Ibis, 1880, 176. Santa Marta. 
Brotogerys jugularis BANGS, Proc. Biol. Soc. Wash, XII, 1898, 132. Santa 
Marta, , 
Thirty-three specimens, all from Bonda, collected Jan. 11, May 
16, Pine 23-30, July 2 and 25-27, Aug. 8, 13 and 23, and Oct. 7. 


78. [Psittacula guianensis (Swazns.). 


Psittacula cyanoptera SALV. & GODM, Ibis, 1880, 176. Valle Dupar and 
Valencia. | “. ; ; 
_. 79. Conurus wagleri Gray. 
Conurus waglert SALV. & Gop. Ibis, 1879, 206 (Atanques); BANGs, Proc. 
Biol. Soc. Wash. XII, 1898, 172 (Palomina and San Miguel). 


One specimen, Valparaiso, March 23. 
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80. [Ara chloroptera Gray. 


Ara chloroptera SALV. & Gop. Ibis, 1880, 176 (Valle pipers BANGS, 
Proc. Biol. Soc, Wash. XII, 1898, 132 (Santa Marta).] : 


: 81. [Ara militaris (Zinz.). 

Ara militarts SALV. & Gop. Ibis, 1880, 176 (Arihueca); BANGS, Proc. 
Biol. Soc. Wash. XII,. 1898, 132 (Santa Marta). 

One specimen, Bonda, Aug. 11. 


82. Aulacorhamphus lautus Aangs. 

Aulacorhamphus albivittatus SALV. & GODM. Ibis, 1879, 206. Chinchicua, 
altitude 6500 feet. . 

Aulacorhamphus lautus BANGS, Proc. Biol. Soc. Wash. XII, 1898, 173 (San 
Miguel) ; zdzd, XIII, 1899, 92 (Chirua and La Concepcion). 

Nineteen specimens, collected as follows: Valparaiso, 3 speci- 
mens, March 23 and April 12 and 13; San Lorenzo, 1 specimen, 
May 14; El Libano, 6 specimens, April 25, May 3, 6 and 20, and 
June 16; Las Nubes, 9 specimens, Dec. 8-14. 


83. Aulacorhamphus calorhynchus Gow/d. 


Aulacorhamphus calorhynchus SALV. & Gop. Ibis, 1879, 206 (Chinchi- 
cua); BANGS, Proc. Biol. Soc. Wash. XII, 1898, 134, 1 a 172 (Santa Marta, 
Pueblo Viejo and Palomina). | 


Fifteen specimens, all from Valparaiso, March and April. 


84. Pteroglossus torquatus (Gme/.). 
Pteroglossus torquatus SALV. & Gop. Ibis, 1880, 175 (Santa Marta and 
Minca); BANGs, Proc. Biol. Soc. Wash. XII, 1898, 134 (Santa Marta). 


Three specimens, Bonda, Sept. 2, Nov. 1, and Dec. 16. 


85. [Rhamphastos brevicarinatus Gouw/d. 
Rhamphastos tocard SALV. & GOoDM. Ibis, 1879, 206. Manaure. 


Rhamphastos brevicarinatus SCLATER, Cat. Bds. Brit. Mus. XIX, 1891, 126 
(includes the Manaure specimen recorded by Salvin & Godman, /. ¢.); BANGS, 
Proc. Biol. Soc. Wash. XII, 1898, 134, 157 (Santa Marta and Pueblo Viejo). 


Two specimens : Bonda, November ; Cacagualito, May 14. 


[Rhamphastos carinatus Swaznson. 

Rhamphastos carinatus SALV. & GopDM. Ibis, 1879, 206. ‘* Manaure (2700 
ft.), 6, 18th May. . . . This is the first South American specimen I have 
seen, the range of the species being hitherto supposed to be restricted to Central 
America.” 
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It is to be noted that no specimen of this species is recorded by 
Sclater (Cat. Bds. Brit. Mus, XIX, 1891, 126, 127) from south of 
Nicaragua, and only one specimen is recorded under &. drevicart- 
natus from Colombia. It therefore seems probable that the re- 
cord of &. carinatus for Matiaure, Santa Marta, U.S. Colombia, 
was made in error. | 


86. Coccyzus americanus (Zzvzz.). 


Nine specimens, Bonda, Oct. 27 and 31, Nov. 8, 17 and 21. 


87. Coccyzus melanocoryphus /Vzezd/. 


One specimen, Bonda, Aug. 7. 


88. Coccyzus landsbergi Zozap. 


One specimen, Cienaga, September. 


89. Piaya cayana mehleri (Bozap.). 
Piaya cayana SALV. & GODM. Ibis, 1879, 206. Valle Dupar. 
Piaya cayana mehleri BANGS, Proc. Biol. Soc. Wash. XII, 1898, 133 (Santa 
Marta) ; 2b¢d. Proc. N. Eng. Zodl. Club, I, 1899, 76 (San Sebastian). 
Nine specimens, all from Bonda, collected as follows: Jan. 13. 
and 24, Feb. 8, 22 and 24, Aug. 11, 18 and 22, and Sept. 5. 


90. Crotophaga sulcirostris Swaznson. 


Crotophaga sulcirostris SALV. & GODM. Ibis, 1880, 175 (Santa Marta) ; BANGs, 
Proc. Biol, Soc. Wash. XII, 1898, 133 (Santa Marta). 


Eleven specimens: Santa Marta, 2 specimens, July 12 and a1} 
Bonda, Aug. 2, 3; 5 and 23, and Nov. 19. ‘The last two are half- 
grown fledglings. 


or. [Crotophaga ani Zznz. 


Crotophaga ani BANGS, Proc. Biol. Soc. Wash. XII, 1898, 172 (Palomina, 
one female).] - 


92. Malacoptila mysticalis Sc/azer. 


Malacoptila mysticalis BANGS, Proc. Biol. Soc. Wash. XII, 1898, 133 (Santa 
Marta). | 

Seven specimens: Onaca, 2 specimens, Dec. 26-and 27; Val- 
paraiso, 3 specimens, April ro and June 1; Las Nubes, 2 speci- 
mens, Noy. 29 and Dec. 2. 
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93. Bucco ruficollis ( Wagier). 
Bucco ruficollis SALV. & GODM. Ibis, 1879, 205 ; 1880, 175 (Valle Dupar and 
Santa Marta); BANGs, Proc. Biol. Soc. Wash. XII, 1898, 133 (Santa Marta), 
Thirty-seven specimens, taken as follows: Santa Marta, 3 
specimens, July 10 and 13; Bonda, 34 specimens, Jan. 17-31, 
Feb. 10-17, June 27 and 28, July 12-26; Aug. 21-30, Sept. 2-8, 
Oct: 7, Novi § 8 and wy Deai-27, 


94. Galbula ruficauda pallida Bangs. 


Galbula ruficauda SAtv. & GovM. Ibis, 1879, 205 ; 1880, 175. Santa Marta 


and Valle Dupar. 
Galbula ruficauda —* BANGS, Proc, Biol. Soc. Wash. XII, 1898, 133. 


Santa Marta. 
Nine specimens: Cienaga, I specimen, September ; Bonda, 8 
specimens, June 28, Aug. 17 and 29, Oct. 6, Nov. 17 and 29. 


95. Pharomacrus festatus Bangs. 


Pharomacrus fulgidens SALV. & GODM, Ibis, 1879, 205. Valley of Chinchi- 


cua, 6500 feet. 
Pharomacrus festatus BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 92. 


Chirua, altitude 7000 feet. 

Three specimens, El Libano, altitude 6000 feet, April 29, May 
6 and 18. 
96. Trogon caligatus Gould. 

Trogon caligatus SALV. & GODM. Ibis, 1880, 174. Minca. 

Two specimens: Cacagualito, May 26, and Minca, July 27. 


97. Trogon personatus Gould. 
Trogon personatus BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 93. Chirua, 
La Concepcion, and Macotama. 


Thirteen specimens: Valparaiso, 7 specimens, March 15-27, 
April 5, 6 and 19, May 25; Las Nubes, 1 shai Dec. 6; El 


Libano, April 23-26 and Dec, 14. 
98. Momotus subrufescens Scater. 


Momotus subrufescens SALV. & GoDM. Ibis, 1880, 174 (Santa Marta) ; 
BANGS, Proc. Biol. Soc. Wash. XII, 1898, 133 (Santa Marta). 


Twenty-six specimens, all from Bonda, Jan. 2, Feb. 2, 8 and 
a9. May 121, July 7 and: e97, Aug 9-11 and, 29, Oct, 8, Nov. 


14-24) 
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99. Ceryle torquata (Zzvz.). 
Ceryle torguata SALV. & Gop. Ibis, 1880, 174 (Santa — BANGS, Proc. 
Biol. Soc. Wash. XII, 1898, 133 (Santa Marta). 
One specimen, Bonda, Sept. 8. _ 


100. Ceryle amazona (Latz.). 


or amazona BANGS, Proc. Biol; Soc. Wash. XII, 1898, 133.. Santa 
Marta. 


Three specimens, Bonda, Feb. 4, July 2, and Aug. 3. 


tor. Ceryle americana (Gme/.). 


Ceryle americana SALV. & Gop. Ibis, 1880, 174 (Minca); BANGs, Proc. 
Biol. Soc. Wash. XII, 1898, 133 (Santa Marta). 


Fifteen specimens: Bonda, 12 specimens, Jan. 12, Feb. 4 and 
20, june 28. July fo, Aus. 3 and 4, Sepr. 1,°Oct.. 13, Nov. 15 3 
Cienaga, 3 specimens, Sept. 13-15. 


102. Melanerpes wagleri sanctz martz Langs. 


_ Centurus tricolor SALV. & GODM. Ibis, 1879, 205; 1880, 174. Santa Marta 
and Valle Dupar. 

Melanerpes waglert sancte-mart@ BANGS, Proc. Biol. Soc. Wash. XII, 1898, 
134. Santa Marta. 


Twenty-five specimens: Santa Marta, 1 specimen, July 12 ; 
Bonda, 24 specimens, Jan. 17, Feb. 17, June 21-30, July 5, Aug. 
3-21, Oct. 7-18, Nov. 17. 


103. Chrysoptilus guttatus (Spc). 
One specimen, Cienaga, Sept. 15. 


104. Chloronerpes yucatanensis uropygialis (Cab). 


Chloronerpes yucatanensis uropygialis BANGS, Proc. Biol. Soc. Wash. XIII, 
1899, 93 (La Concepcion and San Miguel); zd¢d. Proc. N. Engl. Zodl. Club, I, 
1899, 76 (San Sebastian). : 


Five specimens, Valparaiso, March 18, April 8, 14 and 19, and 
June 11. 
I05. Ceophlicus lineatus (Zzwz.). 


- Ceophleus lineatus BANGS, Proc, Biol. Soc. Wash. 1898, XII, 144. Santa 
Marta. 


Two specimens: Minca, June 24, and Valparaiso, May 31. 


4 
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106. Campephilus malherbii Gray. 
Campephilus matlherbit Sav. & GovM., Ibis, 1879, 205 (Atanques) ; BANGS, 
Proc. Biol. Soc. Wash. XII, 1898, 134 (Santa Marta). 

Seven specimens : Bonda, June, August and October; Valpa- 
raiso, March 17 and May 25 ; El Libano, May 3. | 
107. Picumnus cinnamomeus Wagier. 

Two specimens, Bonda, Oct. 1. | 


108. Steatornis caripensis Hum. 
One specimen, Bonda, Sept. — 


109. Nyctidromus albicollis (Gme/.). 
Nyctidromus albiebiits SALV. & Gopm. Ibis, 1880, 174 (Arihueca) ; BAN«s, 
Proc. Biol. Soc. Wash. XII, 1898, 135 (Santa Marta). ~ 
Eight specimens : Santa Marta, 1 specimen, July 14; Bonda, 
7 specimens, Jan, 11, Aug. 28, Nov. 4 and 11. 


110. [Antrostomus rufus (Zodz.). 


Antrostomus rufus BANGS, Proc. N. Engl. Zoél. Club, I, 1899, 78. San 
Sebastian, one specimen. | - 


111, Chztura spinicauda aes 
One specimen, Cacagualito, May 11. 


112. [Hemiprocne zonaris (Siaw). 


Hemiprocne zonaris BANGS, Proc. Biol. Soc. Wash. XII, 1898, 158. Santa 
Marta, one specimen. | 


113. Acestrura astreans Bangs. 


Acestrura mulsanti SALV. & Gop. Ibis, 1879, 205. Atanques, 2700 feet. 
One specimen, 2 ad. 

Mr. Bangs (/. c.) thinks this may be the same as his A. astreans, which is 
quite probable. 

Acestrura astreans BANGS, Proc. N. Engl. Zoél. Club, I, 1899, 76. San 
Sebastian and El Mamon, 6600 to 8000 feet. 


Three specimens, all females or immature males, Valparaiso, 
June 12 and 14, and Bonda, Sept. 27. 


114. |[Rhamphomicron dorsale Salv. & Godm. 
Rhamphomicron dorsale SALV. & GODM. Ibis, 1880, 172, pl. v (Sierra Nevada, 
2000 to gooo feet); BANGs, Proc. Biol. Soc. Wash. XIII, 1899, 94 (Paramo 
de Chiruqua, altitude 15,000 feet), | 
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115. [Oxypogon cyanolzmus Salvo, & Godm. 


Oxypogon cyanolemus SALV. &. Gop. This. 1380, 172, pl. iv, fig. 2.- Sierra 
Nevada, 10,000 to 14,000 feet. | 


116. .Florisuga mellivora (Zzzz.). 


Mellisuga mellivora SALV. & GODM. Ibis, 1880, 172 (Minca) ; BANGS, Proc. 
Biol. Soc. Wash. XII, 1898, 135 (Santa Marta). 


Three specimens: Bonda, Sept. 23 and Oct. 24; Cacagualito, 
May 14. ; 
117. | Lafresnaya gayi (Bourc. & Muls.). 


Lafresnaya gayi SALVIN, Cat. Bds. Brit. Mus. XVI, 1892, 329 (San José) ; 
BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 94 (Macotama, San Miguel, and 
Paramo de Chiruqua). | 


118. [Campylopterus phainopeplus Sa/v. & Godm. 


Campylopterus phainopeplus SALV. & GODM. Ibis, 1879, 202 (San José and 
Atanques, altitude 4000-5000 feet) ; zd¢d, 1880, 171, pl. iv, fig. 1 (San Sebas- 
tian, altitude 6700 feet) |. 

119. [Pygmornis striigularis (Gou//). 
Pygmornis stritgularis BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 93. La 


Concepcion. | 


120. [Phaéthornis anthophilus (Aourc. & Muls.). 


Phaéthornis anthophilus SALV. & GopmM. Ibis, 1880, 171 (Valle Dupar and 
Valencia); Banas, Proc. Biol. Soc. Wash, XII, 1898, 135 (Santa Marta). | 


121. Phaéthornis longirostris (Zess. & Delattr.). 


Phaéthornis longirostris BANGS, Proc. Biol. Soc. Wash. XII, 1898, 134. 
Santa Marta. 


Six specimens: Cacagualito, May 18 and 20; Las Nubes, 
Dec. 22-and- 23. 


122. Hylocharis cyanea (V7ez//.). 


Hylocharits cyanea BANGS, Proc. Biol. Soc. Wash. XII, 1898, 135. Santa 
Marta. 


Bix specimens + “Bonda, Feb, 40; June 25, July 28, Oct.34 
Cacagualito, May 18; Jordan, May 11. 
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123. Floricola longirostris (M<e7//.). 
Floricola longirostris BANGS, Proc. Biol. Soc. Wash. XII, 1898, 135. Santa 
Marta. 
Four specimens: Bonda, Feb. 21; Cacagualito, May 14, 21 
and 2%. PON OES ests 
124. Leucuria phalerata Zanes. 


Leucuria phalerata BANGS, Proc. Biol. Soc. Wash. XII, 1898, 174. (Maco- 
tama, one specimen ; altitude 8000 feet); zé¢d. XIII, 1899, 93 (Paramo de 
Macotama, one specimen ; altitude 15,000 feet). 


Five specimens: El Libano, altitude 6000 feet, April 25, May 
i214. 

Two specimens have the tail wholly pure white ; the other 
three have the apical fourth of the tail blackish. 


125. Helianthea, sp. 


Two specimens, El Libano, April 27 and May 5, kindly identi- 
fied by Mr. Ridgway as “females of some species of Helianthea.”’ 


126. Amizillis' warszewiezi (Cad. & Hein.). 
Saucerottia warszewiest SALV. & GopM. Ibis,' 1880, 173... Santa Marta and 
Minca. 3 
Amazilia warszewtezt BANGS, Proc, Biol. Soc. Wash. XII, 135 (Santa 
Marta) ; zdzd@. Proc. N. Engl. Zod]. Club, I, 1899, 78 (San Sebastian). 


Twenty-two specimens, all from Bonda and immediate vicin- 
ity, taken as follows: Bonda, Jan. 5 and 20-25, June 25-27, 
July 2-7, Aug. 4-30, Sept. 5-7, Dae rr and 24, Nov. 11-16; 
Minca, July 25-27 ; Cacagualito, May 20. 


127. Amizillis fuscicaudata (/razer). 


Amazilia fuscicaudata BANGS, Proc. Biol. Soc. Wash. XII, 1808, 135. 
Santa Marta. 


Seven specimens: Bonda, Oct. g and Nov. 14; Cacagualito, 
cen 7, 16, 20, 2b ald o¥e 


128. Amizillis, sp. 


One specimen, Bonda, Aug. 16. 


1 C/. Oberholser, Proc, Acad. Nat. Sci. Phila., 1899, p. 207. 
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129. | Doleromyia fallax ( Bourc.). 
Doleromyia fallax SALVIN, Cat. Bds. Brit. Mus. XVI, 1892, 177. 
Two specimens are recorded from “ Northern Colombia (/. 
Stmons),”’ but the spéciés is not included in Salvin & Godman’s | 
‘Ibis’ papers on Mr. Simons’s collection. | 


130. Anthocephala floriceps ( Gow ). 


Anthocephala floriceps. BANGS, Proc. Biol. Soc. Wash. XII, 1898, 158 
(Pueblo Viejo) ; 24d. XIII, 1899, 94 (Pueblo Viejo, Santa Cruz, La Concep- 
cion, San Francisco, and Chirua). 


One specimen, Valparaiso, April 6. 


03. Metallura districta Bangs. 


Metallura smaragdinicollis? Satv. & GOopM. Ibis, 1879, 205 (Valley of 
Chinchicua, one specimen, é juv.); BANGS, Proc. Biol. Soc. Wash. XII, 1898, 
194 (Palomina and San Miguel, two females). 

Metallura districta BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 94. Pueblo 
Viejo, La Concepcion, San Miguel, Paramo de Macotama, and Paramo de 
Chiruqua. 

Thirteen specimens: El Libano, 12 specimens, April 22-27, 
and May 1-12; Valparaiso,.1 specimen, March 7. 


132. Chrysolampis moschitus (Z7zz.). 
Twelve specimens, Bonda, June 24-28, July 1, 11 and 14. 


133. Petasophora delphinz (Zess.). 


Petasophora delbhine SALV. & GopM. Ibis, 1880, 173 (Minca); BANcs, 
Proc. Biol. Soc. Wash. XII, 1898, 135 (Santa Marta). 


Seven specimens, Bonda, Sept. 23-27. 


134. Petasophora cyanotis (Bourc. & Muls.). 
Petasophora cyanotis SALV. & Gop. Ibis, 1880, 173 (Minca and San Sebas- 
tian); BANGS, Prog N. Engl. Zodl. Club, I, 1899, 76 (San Sebastian and El 
Mamon). 


Two specimens; Valparaiso, March 8; El Libano, April 25. 
135. |Petasophora iolata Goud. 


Petasophora anais SALV. & GoDM. Ibis, 1880, 173 (San Sebastian and Sierra 
Nevada, 9200-10,000 ft.). 

Petasophora tolata BANGS, Proc. Biol. Soc. Wash. XII, 1898, 173 (Maco- 
tama and San Miguel); zd¢d. Proc. N. Engl. Zoél. Club, I, 1899, 76 (San 
Sebastian and E] Mamon). | . 
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136. Lampornis violicauda (od). 
Lampornts violicauda BANGS, Proc. Biol. Soc. Wash. XII, 1898, 135. Santa 
Marta. 
Eight specimens : Bonda, 5 specimens, Jan. 23 and 25, Feb. 23, 
Aug. 23, and Nov. 14; Cacagualito, May 16 ; Masinga, Nov. 15. 


137. Hypuroptila buffoni (Zess.). 

Chalybura buffont SALV. & GoDM. Ibis, 1879, 205 (Manaure); zdéd, 1880, 
171 (Minca). , 

Hypuroptila buffont BANGS, Proc. Biol. Soc. Wash. XII, 1898, 135 (Santa 
Marta). 

Forty specimens : Bonda, 11 specimens, Jan. 10, Feb. 9, March 
3, July 1, Aug. 12-22, Oct. 10, Nov. 8 and 23; Minca, 9 speci- 
mens, ‘lc 23, July ech 3; Jordan, 1 specimen, May 11; 
Cacagualito, 18 specimens, May 10-27; Valparaiso, 2 specimens, 
June 8 and to. ) 


138. Thalurania columbica (Bourc.). 


Thalurania columbica SALV. & GopM. Ibis, 1880, 172 (Minca and San 
José); BANGs, Proc. Biol. Soc. Wash. XII, 1898, 135 and 174 (Santa Marta, 
San Miguel, and Palomina). 

Forty-four specimens : Bonda, 2 specimens, a 1 and Aug, 
Ig ; Onaca, 4 specimens, Jan. 6 and Dec. 28 and 29; Minca, 3 
specimens, June 6, July 29, Aug. 4; Cacagualito, 1 specimen, 
May 27; Las Nubes, 7 specimens, Dec. 1-21; Valparaiso, 15 
specimens, March 7, April 5, June 6-July 1; El Libano, 9 speci- 
mens, April 23-29, May 14. ) 


139. Panychlora russata Sav. & Godm. 


Panychlora, sp., SALV. & Gop, Ibis, 1879, 205 ; 1880, 174. Manaure and 
San Sebastian. | 

Panychlora russata SALV. & GovM, Ibis, 1881, 597 (San Sebastian and San 
José); BANGs, Proc. Biol. Soc. Wash. XII, 1898, 174 (San Miguel and Palo- 
mina); zéid. Proc. N. Engl. Zoél. Club, I, 1899, 76 (San Sebastian and El 
Mamon). 


Two specimens, Bonda, Feb. 2 and July 2. 


140. Chlorostilbon hzberlini (ech. ). 
Chlorosttlbon, sp., SALV. & GopM, Ibis, 1880, 174. Valencia, one female. 
Four specimens, Bonda, July 8, Aug. 16, Oct. 11, and Nov. —. 
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141. [Glaucis hirsuta (Gme/.). 


Glaucts hirsuta BANGS, Proc. Biol. Soc. Wash. XII, 1898, 134. Santa 
Marta]. 


142. Milvulus tyrannus (Zzzz.). 
Milvulus tyrannus SaLv. & GopM. Ibis, 1879, 202 (Manaure and San 
Sebastian) ; BANGS, Proc. Biol. Soc. Wash. XII, 1898, 137 and 176 (Santa 


Marta and Palomina); zd¢d. Proc. N. Engl. Zoél. Club, I, 1900, 71 (San 
Sebastian). 3 7 


Fifteen specimens : Bonda, Jan. 23-31, Feb. 4 and 22; Val- 
paraiso, May 29 ; Cienaga, Sept. 8-14. 


143. Tyrannus melancholicus satrapa (Zzc/7.). 


Tyrannus melancholicus SALV. & GODM. Ibis, 1879, 202. Atanques., 

Tyrannus melancholicus satrapa BANGS, Proc, Biol. Soc. Wash, XII, 18098, 
137 and 176 (Santa Marta, Palomina, and Macotaina); Proc. N. Engl. Zodl. 
Club, I, 1900, 79 (San Sebastian). 


Thirty-seven specimens : Bonda, 26 specimens, Jan. 6—Feb. 14, 
june 23-26, )ily G-11, pep... ts, et. it, Nov, %4, Deco fo 
Minéa, 4 specimens, June 28; July 5, 24, and Aug. 7; Onaca, 
2 specimens, Dec. 31, Jan. 6 ; Cacagualito, 4 specimens, May 13- 
29; Walparaiso, 1 specimen, April 15. 


144. Tyrannus griseus V7ez//. 
Tyrannus griseus SALV. & Gop. Ibis, 1880, 125. Santa Marta, April 3. 


One specimen, Bonda, March 24. 


145. [Tyrannus tyrannus (Zzvz.). 
Tyrannus pipirt Satv. & Gov. Ibis, 1880, 125. Santa Marta, April 4. | 


146. Myiarchus crinitus (Zzzz.). 
Myiarchus crinitus BANGS, Proc. Biol. Soc. Wash. XII, 1898, 137. Santa 
Marta. | 
Five specimens, Bonda, Nov. 22, Dec. 5, Jan. 21, Feb. 10 and 
27. 
147. Myiarchus ferox (Gme/.). 


Myiarchus tyrannulus Satv. & GopM. Ibis, 1880, 125 (Santa Marta) ; 
BANGS, Proc. Biol. Soc. Wash. XII, 1898, 137. Santa Marta. 


Eight specimens, Bonda, Jan. ro and 14, Feb. 18 and 22, June 
27 and 29, Oct. 6, Nov. 25. 
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148. Myiarchus erythrocercus Sc. & Saiz. 


Myiarchus erythrocercus SALV. & Gop. Ibis, 1880, 125 (Santa Marta) ; 
BANGS, Proc. Biol. Soc. Wash. XII, 1898, 137 (Santa Marta). 


Fifty-five specimens, taken as follows: Bonda, 51 specimens, 
representing nearly every month of the year ; Santa Marta, 3 
specimens, July 12-14 ; Cacagualito, 1 specimen, May 19. 


149. Myiarchus nigriceps Sclater. 


Mytarchus nigriceps SALV. & GODM. Ibis, 1879, 125 (Minca) ; BANGs, Proc. 
Biol. Soc. Wash. XII, 1898, 137, 158 and 176 (Santa Marta, Pueblo Viejo, 
Palomina, and Macotama). 


Sixteen specimens: Minca, 9 specimens, May 30, June 19, July 
26-31, Aug. 4; Onaca, 2 specimens, Dec. 28 and'29 ; Las Nubes, 
I specimen, Dec, 20 ; Cacagualito, 4 specimens, May 10, 20 and 
28, and June 30; Valparaiso, 2 specimens, April 7 and tro. 


150. Nuttallornis borealis (Szwazns.). 


Contopus borealts SALV. & GODM., Ibis, 1880, 125. Minca. 
Nuttallornis boreahs BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 98. La 
Concepcion, March 8, 


One specimen, San Lorenzo, May 13. 


151. Contopus virens (Zzzz.). 


Contopus virens SALV. & GODM. Ibis, 1880, 125. Santa Marta. 


Two specimens: Valparaiso, April 19 ; Cacagualito, May to. 


152. Contopus brachytarsus (Sc/aer). 


Contopus brachytarsus BANGS, Proc. Biol. Soc. Wash. XII, 1898, 137. Santa 
Marta. 


Six specimens: Minca, July 31 and Aug. 3; Cacagualito, May 


2 TA andar, 


153. Empidonax virescens (V7ei//.). 
Empidonax virescens BANGS, Proc. Biol. Soc. Wash. aT, anges 137. Santa 


Marta, winter. 


Four specimens: Bonda, Nov. 16; Onaca, Dec. 28 ‘and Jan. 
5; Valparaiso, March at. 
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154. Empidonax ridgwayi Sc/ater. 
Six specimens, Bonda, Aug. 27, Sept. 6-8, Oct. 7-24. 
155. Empidochanes cabanisi (Zéo/aud). 
Five specimens : Concha, Aug. 18; Bonda, Sept. 6, Jan. 20, 
Feb. 273 Valparaiso, May 16. | 


156. [Pyrocephalus rubinus (Bod7.). 
Pyrocephalus rubtneus SALV. & GODM., Ibis, 1879, 202 (Valle Dupar) ; zdzd. 
1880, 125 (Valencia). | 


157. Myiobius erythrurus Cadanis. 
One specimen, Jordan, May 11. 


158. Myiobius assimilis, sp. nov. 

Myiobius vietllotioides SALV. & GODM. Ibis, 1880, 125 (San Sebastian), 
Not WZ. vietllotiotdes Lafr. 

Myobtus vietllotiotcdes BANGS, Proc. Biol. Soc. Wash. XII, 1898, 176 (San 
Francisco). Not WZ. wietllotioides Lafr. 

Type, No, 72629, 4ad., Valparaiso (altitude 5500 feet), March 7, 1899; coll. 
H. H. Smith. 

Above deep rufous slightly darker on pileum and nape ; concealed crest deep 
golden ; rump band deep cinnamon rufous, much lighter than the back, but 
much deeper than in JZ. wietllotioides ; below deep rufous, strongest over the 
breast and fore neck, lighter on the abdomen and lower tail-coverts; chin 
dusky ashy suffused with rufous; tail deep rufous like the back, shaded with 
dusky for about the apical sixth, the dusky portion forming an ill-defined sub- 
terminal band, the feathers being tipped with deep rufous; the wing-coverts 
rufous with blackish bases, the dusky portion almost wholly concealed by the 
broad rufous tips; quills, including outer primaries, rufous externally, the pri- 
maries passing into dusky apically. Length, 133 mm.; wing, 69; tail, 60; 
tarsus, 13; culmen, I5. 

The female does not differ appreciably from the male; young birds differ 
from the adult chiefly in wholly lacking the bright yellow crown patch. 


Mytobius assimilis is most nearly related to MZ. wieillotioides 
Lafr, the type locality of which is Caracas, Venezuela, but differs 
from it in being deeper rufous throughout, with. very little of 
the dusky shading on the pileum and nape so characteristic of A. 
vietllotiotdes, and in having the tail almost wholly rufous instead of 
mainly dusky, and with much less black on the remiges. 

This species is represented by 30 specimens, collected as fol- 
lows: Valparaiso, 13 specimens, March 7-19 and April 4-15 ; 


1 Cf, Chapman, this Bulletin, VI, 1894, 42. 
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El Libano, 4 specimens, April 27 and 28, and May 6 and 12; 
Las Nubes, 13 specimens, Nov. ro and 28, and Dec. to—22.. All 
were collected at points between 5000 and 6000 feet elevation. 
This series is remarkably uniform in size and coloration. 

Four specimens from Las Palmales, Venezuela (F. W. Urich), 
representing true AZ. wieillotioides, differ very markedly from the 


Santa Marta series. 


159. Myiobius nzvius (Zodz.). 


Mytobius nevius BANGS, Proc. Biol. Soc. Wash. XII, 1898, 158 and 178. 
Pueblo Viejo and Palomina. 


One specimen, Minca, July 24. 


160. Muscivora mexicana Sc/aéer. 


Muscivora mexicana SALV, & Gop, Ibis, 1879, 202 (Manaure) ; BANGs, 
Proc. Biol. Soc. Wash. XII, 1898, 137 (Santa Marta). 


Ten specimens: Bonda, 6 specimens, Oct. 11, Nov. 3, 8, 18 
and 24, Minca, June 3, and July 31; Cacagualito, May 22. 


161. Megarhynchus pitangua (Zzzz.). 


Megarhynchus pitangua SALV. & GOD. Ibis, 1879, 201 (Atanques); 1880, 
125 (Santa Marta); BANGs, Proc. Biol. Soc. Wash. XII, 1898, 137 and 176 
(Santa Marta and Palomina). 

Seventeen specimens: Bonda, Jan. 23-26, Feb. 22, June 23- 
29, July 3, 9 and 13, Aug, 16.and.27, Sept. 4, Nov, 12 :'Minca, 
une 29. |.7": : 


162. Myiodynastes audax nobilis (Sclater). 


Mytodynastes audax SALV. & GODM. Ibis, 1879, 201. Manaure. 

Mytodynastes nobilis SCLATER, Cat. Bds. Brit. Mus. XIV, 1888, 184. Minca, 
Valle Dupar, Manaure, and Santa Marta (the latter the type locality). 

Myiodynastes audax nobilis BANGS, Proc. Biol. Soc. Wash. XII, 1898, 137 
and 176 (Santa Marta and Palomina). 


Twenty-seven specimens, taken as follows: Bonda, 18 speci- 
mens, Jan. 16: and 26, Feb,:22, May to, June 18-July-2, Aug. 5 
and 18, Sept. 4, Nov. 17, Dec. 5-12; Minca, 4 specimens, June 
22, July 21 and 31; Cacagualito, 5 specimens, May 12-26, 
aune 3. 

August, goo. | 10 
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163. Myiodynastes chrysocephalus (7Z%c/.). 


Mytodynastes chrysocephalus BANGS, Proc. Biol. Soc. Wash. XII, 1898, 158 
and 176. Pueblo Viejo and San Francisco. 


Ten specimens: E] Libano, May6; Valparaiso, March 11, 17 
and 29, April 13, and May 31 ; Las Nubes, Dec. 8-20. 


164. Pitangus derbianus rufipennis (Za/*r.). 


Pitangus derbianus SALV. & Gop. Ibis, 1879, 201. Valle Dupar. 
Pitangus derbianus rufipennis BANGS, Proc. Biol. Soc. Wash. XII, 1898, 
137. Santa Marta. 


Four specimens Ronda. june 29, ‘July 15, Sept. 7; Santa 
Marta, July 14. 
165. Pitangus lictor (Zzchz.). 


One specimen, Cacagualito, May 14. 


166. Rhynchocyclus sulphurescens (S72). 


Rhynchocyclus sulphurescens BANGS, Proc. Biol. Soc. Wash. XII, 1898, 136° 
and 176. Santa Marta and Palomina. 


Three specimens: Minca, Aug. 3; Bonda, Nov. 18 and 
sats eo 
167. Rhynchocyclus flaviventris (Wize). 


Rhynchocyclus flaviventris SALV. & GODM. Ibis, 1880, 124 (Santa Marta) ; 
BANGS, Proc. Biol. Soc. Wash. XII, 1898, 136 (Santa Marta). 


Thirty-six specimens, all collected at Bonda, except one, as 
follows: Jan, 41-27, Fed. 2-17; July I-11-and r4, Aug, 10-17, 
Sept. 7, Oct. 12 and 13, Nov. 5-23; Dec.— ; Cacagualito, May 


24. 
168. Rhynchocyclus zquinoctialis (Sc/ater). 


Two specimens, Onaca, Dec. 28 and 29. 


169. Myiozetetes texensis colombianus (Cad. & Hein.). 
Myiozetetes texensis colombianus BANGS, Proc. Biol. Soc. Wash. XII, 1898, 
136 and 176, Santa Marta and Palomina. 
Nine specimens: Bonda, Jan. 9 and rg, and Oct. 28; Minca 
June 22; Santa Marta, July 15 ; Cacagualito, May 5 and 11. 
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170. Sublegatus glaber Sc/. & Salv. 


Sublegatus glaber WYATT, Ibis, 1871, 333 (Santa Marta) ; BANGs, Proc. Biol. 
Soc. Wash, XII, 1898, 136 (Santa Marta). 


Two specimens, Bonda, Jan. 31, June ar. 


171. [Sublegatus platyrhyncha Sc. & Sal. 


Sublegatus tncanescens SALV. & GODM. Ibis, 1880, 124 (Minca). | 


172. Legatus albicollis (Vzev7.). 
Levgatus albicollis SALV. & GODM. Ibis, 1880, 124. Minca. 


Eleven specimens: Bonda, June 22 and 27, and Aug. 5 and 
2; Minca, June 22, July’22 and 31; Jordan, May £1. 


173. Elenea pagana (Ziciz.). 


Elenea pagana SALV. & GovDM. Ibis, 1880, 124 (Minca) ; BANGs, Proc. Biol. 
Soc. Wash. XII, 1898, 136 (Santa Marta) ; Proc. N. Engl. Zodél. Club, I, 1900, 
79 (E] Mamon). 

Twenty specimens: Bonda, 13 specimens, Jan. 14 and 3r1, 
Feb. 7-11 and 27, May 11, July 5, and Aug, 22; Minca, July 26 
ann, 24s Onaed, tates: ate Marta, July Saint Cacagualito, 
May 24 and June 3. 


174. Elenea pagana sororia Bangs. 
Elenea ious BANGS, Proc. Biol. Soc. Wash. XII, 1898, 175. Palomina 
and San Miguel. 
Eleven specimens: Bonda, Jan. 31, Feb. 11 and 27, and July 
1; Minca, Jan. 7 and July 27; Santa Marta, July to—13. 
Elenea sororia Bangs is very closely related to Z. albiceps, with 
which it appears to intergrade, as does £. albiceps with £. pagana.' 


175. Elznea browni Zanes. 


Elenea brownt BANGS, Proc. Biol. Soc. Wash. XII, 1898, 158 and 175 
(Pueblo Viejo and San Miguel); zdz¢. Proc. N. Engl. Zodl. Club, I, 1900, 78 
(San Sebastian and El] Mamon). 

Twelve specimens: E] Lorenzo (alt. 7000 ft.), May 12 and 13; 
E] Libano (alt. 6000 ft.), April 25 and May 21; Valparaiso (alt. 
5500 ft.), April 1-5. 


1 See this Bulletin, II, 1889, pp. 183-208. 
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Also a specimen collected at Minca, July 25, and another at 
Bonda, Feb. 3, seem referable here. All the specimens I have 
seen, including most of Mr. Bangs’s series, that have been taken 
above sooo feet altitude, prove referable to this very well marked 
form. 


176. Myiopagis placens (¢’ Ord. & Lafr.). 
Myiopagis placens BANGS, Proc. Biol. Soc. Wash. XII, 1898, 136. Santa 
Marta. 


Four specimens: Bonda, Feb. 10, Sept. 18 and Nov. 5 ; Minca, 
Aire 32. 
177. Myiopagis gaimardi (¢’O7¢.). 
Myiopagis macilvaintt BANGS, Proc. Biol. Soc. Wash. XII, 1898, 136. Santa 
Marta. 


Fifteen specimens, Bonda, Jan. 21-23, June 30, Aug. 1-26, 
Sept. 5, 00cl, 13a. Now 17, Dec, 12; 


178. Tyranniscus nigricapillus (Za/r.). 


Tyranniscus nigricapillus BANGS, Proc, Biol. Soc. Wash. XIII, 1899, 98. 
La Concepcion and Chirua. 


Four specimens: El] Libano, April 5, 25, and May 14; San Lo- 
renzo, May 12. 


179. Tyranniscus griseiceps ScZ. & Salv. 


Tyranniscus griseiceps BANGS, Proc. Biol. Soc. Wash. XII, 1898, 136, Santa. 
Marta. 


Two specimens, Minca, June 18 and Aug. 3. 


180. Tyranniscus chrysops (Scader). 


Tyranniscus chrysops SALV. & GoDM. Ibis, 1880, 124 (Minca); BANGs, 
Proc. Biol. Soc. Wash, XII, 1898, 175 (Palomina). 


Four specimens, Minca, July 24 and 29 and Aug. 2 and 4. 
181. Tyrannulus elatus (Za¢/.). 
Two specimens, Bonda, Feb. 4 and Aug. 16. 


182. Ornithion pusillum (Cad. & Hein.). 


Ornithion pusillum BANGS, Proc. Biol, Soc. Wash. XII, 1898, 136. Santa 
Marta. 


Four specimens, Bonda, Feb. 2, Aug. 30 and 31, Sept. ro. 
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183. Ornithion inerme ari. 


Four specimens, Bonda, Jan. 20, Aug. 8 and 14, and Sept. 1. 


184. Myiopatis semifusca Sc/azer. 


Phyllomytas semifusca SALV. & GODM. Ibis, 1879, 201. Atanques. 

Mytopatis semifusca BANGS, Proc. Biol. Soc. Wash. XII, 1898, 136. Santa 
Marta. 

Fifty-six specimens, all from Bonda except one, collected as 
follows: Jan. a0, 18andiey, Feb) 2, 4,42 and 24, May no, fuly 
1 OO: 0U ad 1%, Aug, Ty Ts, Wp ergo. ent 5 o: Oct.4.) 435.14, 
247, Nov. 11, 19; Cacagualito, May 24. 


185. |Myiopatis montensis Zanes. 


Mytopatis montensts BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 97. Mac- 
otama, altitude gooo feet, to Paramo de Chiruqua, altitude 12,000 feet. | 


186. Leptopogon amaurocephalus Cadanis. 


Two specimens, Bonda, Dec. 12 and Jan. 13. 

These specimens agree very closely with examples from south- 
ern Brazil (Rio de Janeiro and Matto Grosso), and are referable 
here rather than to ZL. amaurocephalus pileatus (Sclater). 


187. Mionectes olivaceus Zawr. 
Mionectes olivaceus BANGS, Proc. Biol. Soc. Wash. XII, 1898, 158. Pueblo 
Viejo. 
Twenty-six specimens: Minca, t specimen, July 24; Onaca, 1 
specimen, Dec. 31 ; Valparaiso, 20 specimens, March 1o—May 26; 
El Libano, 4 specimens, April 22 and May 5-9. 


188. Mionectes oleagineus (Zichz.). 


Mionectes oleagineus BANGS, Proc. Biol. Soc. Wash. XII, 1898, 136. Santa 
Marta. 


Twenty-four specimens: Bonda, 20 specimens, Jan. 10-28, 
Feb. 11 and 14, Aug. 23-30, Sept. 3, Oct. 4-13, Nov. 9-25 ; Minca, 
2 specimens, Jan. 19 and July 27; Cacagualito, May 12-20. 


189. [Serpophaga cinerea grisea (Zawr.). 


Serpophaga cinerea grisea BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 97. 
Chirua, San Miguel, and La Concepcion. | 
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190. [Hapalocercus paulus Bazgs. 


Hapalocercus paulus BANGS, Proc. Biol. Soc. Wash, XIII, 1899, 96. Chirua, 
San Miguel, and La Concepcion. | 


191. Colopterus pilaris Cadanis. 
Colopterus pilaris SALV. & Gop. Ibis, 1880, 124 (Minca); BANGs, Proc. 
Biol. Soc. Wash. XII, 1898, 136 (Santa Marta). 


Twenty-one specimens, collected as follows: Bonda, 17 speci- 
mens, Jan. 11-21, Feb. 3-18, Aug. 8, 13 and 22, Nov, 3 and 103 
Minca, 1 specimen, July 29; Cacagualito, 3 specimens, May 
10>28, 


192. Euscarthmus granadensis (/ar#/.). 


Euscarthmus granadensis BANGS, Proc, Biol. Soc. Wash. XIII, 1899, 98. 
La Concepcion. 


One specimen, El Libano, May 6. 


193. Euscarthmus impiger Sc/. & Salv. 


Euscarthmus impiger BANGS, Proc. Biol. Soc. Wash. XII, 1898, 136. Santa 
Marta. 


Twenty-one specimens: Bonda, Jan. 12-27, Feb. 3, 8, 21 and 
25, Aug. 19-22, Sept. 4, Oct. 9 and 21, and Dec. 19 ; Cacagualito, 
May 16. 


194. Todirostrum cinereum (Zzzz.). 
Two specimens, Cienaga, Sept. 9. 


195. Todirostrum nigriceps Sclazer. 


Todtrostrum nigriceps BANGS, Proc. Biol. Soc. Wash. XII, 1898, 135. 
Santa Marta. 


Four specimens, Bonda, July 14, Aug. 16 and 31, and Nov. 21. 


196. Todirostrum schistaceiceps Sc/ater. 


Todirostrum schistaceiceps BANGS, Proc. Biol. Soc, Wash. XII, 1898, 135. 
Santa Marta, 


Five specimens, onda, an, 14-14; ep, 3, and Aug, 5, 


197. [Platyrhynchus albogularis Sclater. 


Platyrhynchus albogularis BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 96. 
La Concepcion, ‘‘ one female.” ] 
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198. Machetornis rixosa (Vze7//.). 


One specimen, Cacagualito, May 28. 


199. Fluvicola pica (Zodd.). 


Two specimens, Cienaga, Sept. 8 and 9. 


200. Sayornis cineracea (Za/r.). 


Sayornis cineracea SALV. & GopM. Ibis, 1879, 201 (San José); BANGS, Proc. 
Biol. Soc. Wash. XII, 1898, 135 and 174 (Santa Marta and San Miguel); zézd. 
Proc. N. Engl. Zodl. Club, I, 1g00, 78 (San Sebastian). 


Two specimens, Cacagualito, June 1, and Onaca, Dec. 27. 


201. |Ochtheeca poliogastra Salv. & Godm. 


Ochtheca poliogastra SALV. & GODM. Ibis, 1880, 123 (Sierra Nevada de Santa 
Marta, type locality); BANGS, Proc. Biol. Soc. Wash. XII, 1898, 174 (Maco- 
tama); zdid. XIII, 1899, 96 (Sierra Nevada, ‘‘ at all stations between gooo and 
12,000 feet. 


Probably not found much below gooo feet, as it was not taken 
by Mr. Smith’s collectors. ] 


202. Ochtheeca jesupi,’ sp. nov. 


ZL ype, No. 72727, 2 ad., San. Lorenzo, altitude 7ooo feet, May 12,1899; 
coll, fh. Hl. Smith, 


Above olive, witha slight tinge of dusky on the head ; clear olive on nape and 
_ anterior part of back, passing into brownish olive on the lower back, rump and 
upper tail-coverts ; wings and tail dusky, the feathers narrowly edged with olive 
on the tail and with brownish olive on the wings; greater coverts narrowly 
tipped with brownish, forming a barely recognizable wing-bar ;:superciliaries 
and a narrower frontal band yellow, the superciliaries broad in front of the eyes, 
much narrower behind the eyes; lores blackish ; ear-coverts dusky tinged with 
olive; below throat and breast greenish yellow, passing into clear strong yel- 
low over the abdomen and crissum ; flanks olive tinged more or less with yellow. 
Bill black, feet horn color. Wing, 55 mm. ; tail, 49; tarsus, 17 ; culmen, 9. 


While Ochtheca jesupi is very distinct from any other described 
species of the genus it finds its nearest ally in O. gratosa Sclater 
from Ecuador, from which it differs in being olive instead of 
brown above, with rather yellower under parts, narrower frontal 


1 Named in honor of Morris K. Jesup, Esq., President of the American Museum of 
Natural History, to whom the Museum is endebted for the fine collection of Colombian birds 
of which this species forms a part. 
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band and superciliaries, and in the absence of well-defined wing- 
bars. It is also somewhat smaller, as compared with Bogota 
specimens identified as O. gratiosa by Dr. Sclater. 

This species is represented by four specimens, taken as fol- 
lows: San. Lorenzo, altitude yooe-7500 feet, May 12 and “13; 
El Libano, altitude 6000 feet, May 3; Valparaiso, altitude 5500 
feet, March 8. 


203. Ochtheeca olivacea, sp. nov. 


Type, No. 72728, 6 ad., Valparaiso, altitude 5500 feet, April 14, 1899 ; coll. 
HH, Sith, 

Above dark clear greenish olive, blackish on the head, fading on the hind 
head into the uniform deep greenish olive of the rest of the upper surface ; 
wings and tail dusky, the latter strongly edged with olive; wing-coverts and 
outer edge of secondaries, except basally, broadly edged with greenish yellow ; 
primaries 2-5 similarly edged for the proximal half of their length, the others 
wholly black externally, like the proximal third of the secondaries, forming 
a conspicuous wing pattern of black and light greenish yellow; bend of 
wing and under coverts bright greenish yellow; frontal band and super- 
ciliaries clear white; sides of head grayish white, except a small black 
loral spot ; ear-coverts dusky; below throat and fore neck white or greenish 
white ; breast and sides gray with an olive tinge, slightly flammulated with yel- 
low ; abdomen and crissum greenish yellow. Bill and feet deep black. Wing, 
54 mm.; tail, 46; tarsus, 18 ; culmen, 14. 

Ochtheca olivacea bears a general resemblance to O. dademata, 
its nearest ally, but differs from it in having the frontal band and 
superciliaries clear white instead of yellow, and in the rump be- 
ing deep olive green like the back instead of rufescent. It is re- . 
presented by five specimens, all taken at Valparaiso, April 5 and 
14, 1899. : 

204. Ochthodizta pernix Bangs. 


Ochthodieta pernix BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 95. Maco- 
tama, one specimen. 


s] 


One specimen, San Lorenzo, May 12. 


205. |Myiotheretes striaticollis Sc/ater. 
Myiotheretes striaticollis BANGS, Proc. Biol. Soc. Wash. XII, 1898, 174 
(Macotama); Proc. N. Engl. Zodl. Club, I, 1900, 78 (El Mamon.)] 
206. [Heliochera rubrocristata (d7'Ord. & Lafr.). 


Heltochera rubrocristata SCLATER, Cat. Bds. Brit. Mus. XIV, 1888, 390 
(Sierra Nevada de Santa Marta, coll. by Simons); BANGs, Proc. Biol. Soc. 


} 
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Wash. XIII, 1899, 98 (Paramo de Chiruqua and Paramo de Macotama, 11,000 
to'15,000 feet).] , | 


207. Attila parvirostris, sp. nov. 


Type, No. 72656, Minca, June 5, 1899; coll. H. H. Smith. 

Above ferrugineous brown, front and lores whitish ; narrow blackish shaft- 
lines on forehead only; rump ochraceous yellow; tail bright ferrugineous ; 
wings blackish, the primaries slightly edged with pale rufous, the secondaries 
and median and greater coverts broadly edged with deep rufous, forming two 
conspicuous wing-bars on the coverts; inner wing-coverts and axillars pale 
ochraceous, as are the inner edges of the secondaries, fading to pale buffy white 
on the basal portion of the primaries ; chin and throat whitish ; breast and sides 
of abdomen olivaceous, the feathers broadly centered with dusky and edged 
with greenish yellow ; middle of abdomen white faintly tinged with yellow ; 
flanks ochraceous ; crissum and under tail-coverts pale yellow ; bill, in the type, 
deep black; feet horn color. Wing, 85 mm.; tail, 70; tarsus, 22; culmen, 21. 

In general coloration this species is a miniature of A. cetreopygtus, 
but besides being very much smaller it lacks the strong black 
striations on the head and throat of that species, and has a more 
olivaceous breast. ‘The difference in size is striking, the bill. of 
A. citreopygius being twice as large as that of 4. parvirostris, while 
the length of the wing in A. cétreopygius is 93 mm. as against 85 
mm, in A. parvirostris. It 1s also much smaller than A. sclaterz, 
and differs from it strikingly in color. 

In addition to the type from Minca, I refer doubtfully to this 
species two specimens from Valparaiso, taken March ro and 17, 


which differ in having the bill horn color, and in having very 


little olivaceous below, the breast in one specimen being gray 
slightly tinged with olivaceous, and in the other gray with a 
brownish tinge; the tail in both is dusky rufous brown instead of 
ferrugineous. ‘The difference may be seasonal, but I suspect it is 
specific ; it seems, however, better to await further material before 
deciding. 


208. Attila rufipectus, sp. nov. 


Type, and only specimen, No. 71183, Las Nubes, altitude 5000 feet, Dec. 1, 
1898 ; coll. H. H. Smith. | 

Above dark ferrugineous brown; front and superciliaries pale cinnamon 
rufous, with narrow blackish shaft-streaks formed by the black bristly feather 
tips ; rump ochraceous ; wings blackish, the median and greater coverts and the 
secondaries edged with dull brownish ferrugineous ; inner coverts, axillars, and 
inner border of secondaries buffy ochraceous, fading to pale rufous on the basal 
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portion of the primaries; tail dusky rufous brown, like the back; chin and 
upper throat pale buffy white, with narrow black shaft-streaks formed by the 
bristly feather tips ; breast dull rufous fammulated with darker; rest of lower 
parts including crissum, very pale rufous, rather stronger on the flanks ; bill and 
feet horn color. Wing, 83mm.; tail, 75; tarsus, 23.5; culmen, 22. 

Attila rufipectus is a near ally of A. spadiceus of Guiana and 
Brazil, resembling it both in size and general coloration, from 
which it may prove to be only subspecifically separable. It is 
apparently nearer this than to Attla flammulatus Lafresnaye, 
said to have come from “ Colombia,’’.and the only species of Attila 
heretofore attributed to Colombia. Although the type and only 
known specimen of A. rufipectus differs widely from Lafresnaye’s 
description of A. fammulatus, further material may show that 
Lafresnaye’s name will have precedence. 

In this connection I may add that Aztela cinnamomeus Lawrence, 
rom Mazatlan, Mexico, of which an authentic example is before 
me, belongs to the same group as the present species but differs 
in its wholly white under parts, flammulated on the breast and 
fore neck with dark ashy. 


209. Pachyrhamphus cinereiventris Sclazer. 


Pachyrhamphus niger SALV. & GopM. Ibis, 1880, 169 (not of Spix). Santa 
Marta. 

Pachyrhamphus cinereiventris SCLATER, Cat. Bds. Brit. Mus. XIV, 1888, 
344 (includes the Simons specimens collected at Santa Marta, recorded by Salvin 
& Godman, /. ¢.). 

Eighteen specimens: Bonda, 16. specimens, June 21, July 5, 
Aug. 1-24, Sept. 6, Oct. 13, 24 and 27, and Nov. 3; Cienaga, a 
specimen, Sept. 14; Valparaiso, 1 specimen, April 1. 

These, except the Valparaiso specimen, are practically topo- 
types of the species, as are also the Simons specimens, recorded 
as P. niger by Salvin & Godman (JZ. ¢.). 


210. Hadrostomus homochrous Sc/ater. 


Two specimens, Cacagualito, May r2, and Bonda, without date. 


211. Tityra semifasciata Cadanis. 


Tityra personata SALV. & GODM. Ibis, 1880, 169. Minca. 

Tityra semifasctata SCLATER, Cat. Bds. Brit. Mus. XIV, 1888, 330 (includes 
the Minca specimen recorded by Salvin & Godman, /. c.; BANGs, Proc. Biol. 
Soc. Wash. XII, 1898, 158 (Pueblo Viejo). 
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Seven specimens: Minca, June 23 and July 22; Cacagualito, 
June 3; Valparaiso, May 27 and June Io. 


212. [Tityra albitorques Dwuéus. 
Tityra albitorques Satv. & GODM. Ibis, 1880, 169. Valencia. | 


213. Heteropelma verzpacis Sc/ater. 


Six specimens: Bonda, 4 specimens, Feb. 9, and May 8; Caca- 
gualito, 2 specimens, May 20 and 21. 

These specimens are not distinguishable from Central Amert- 
can examples of this species. 

A young specimen in nestling plumage has the head dull rufous 
brown, lighter and redder than the back, which differs from that 
of the adult in being slightly more rufescent. The plumage be- 
low is peculiarly soft and woolly, and strongly rufescent instead 
of olive as in the adult. 


214. Pipreola auripectus decora Bangs. 
Pipreola auripectus decora BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 98. 
Chirua. 
Fourteen specimens: Valparaiso, 11 specimens, March 27- 
April 14, and June 13; El Libano, 3 specimens, May 5-11. 


215. Manacus manacus abdivitus Bangs. 


Chiromacheris manacus SALV. & GopM. Ibis, 1880, 169. Minca. 

Manacus manacus BANGS, Proc. Biol. Soc. Wash. XII, 1898, 137. Santa 
Marta. 

Manacus manacus abdivitus BANGS, Proc. N. Engl. Zodél. Club, I, 1889, 


35. 

Thirty-four specimens, taken as follows: Bonda, 10 specimens, 
Jan. 5-26, Nov. 23, Dec. 12; Minca, 9 specimens, Jan. 18 and 
19, July 5 and 28, Aug. 1, and Nov. 24; Cacagualito, 8 speci- 
mens, May 7-25; .Donama, 2 specimens, Dec. 22; Masinga 
Wieja;, 3 specimend,: Nov. 24and zeeang Feb. o < Jordan, "y 
specimen, May 11. : 


216. Chiroxiphia lanceolata ( Wag/er). 


Chiroxiphia lanceolata SALV, & GODM. Ibis, 1879, 202 (Manaure); BANGs, 
Proc. Biol. Soc. Wash. XII, 1898, 137 (Santa Marta). 


Forty-two specimens: Bonda, 23 specimens, Feb. 9-21, May 
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8-10, July 2, 6,9 and 27, Aug. 2-25, Sept. 5, Oct. 8, Nov. 1-23; 
Minca, 1 specimen, Aug. 3; Cacagualito, 18 specimens, May 
5-27. 

217. Pipra auricapilla (Zzuz.). 

Pipra auricapilla Sav. & GoDM., Ibis, 1880, 169 (Minca); BANGs, Proc. 
Biol. Soc. Wash. XII, 1898, 137 (Santa Marta). 

Twenty-eight specimens, as follows: Bonda, Jan. 7-31, Oct. 
oa. Nove 2a ;(Ondea Wee 2o-Jan. y Mmea.. Nov. 2 and 24% 
Agua, Dulce, April) 12.5 las Nubes, Dee. 2,22 and 303 Val- 
paraiso, March 21,-April 7, May 21. 


218. Dendrocolaptes validus 7schud. 


‘Eleven specimens: Valparaiso, March 7, April 5, May 27, 
June G4; Ed Libane, Aprils, Mayi3, 6,9,.and 20; Las Nubes, 
Nov. 30. 


219. |[Dendrocincla meruloides (Za/r.). 


| Dendromanes meruloides SALV. & GODM. Ibis, 1879, 202. Manaure. | 


220. Dendrocincla olivacea lafresnayi Aidew. 


Dendrocincla olivacea anguina BANGS, Proc. Biol. Soc. Wash. XII, 1898, 
138 (Santa Marta; one specimen) ; zd¢d. XIII, 1899, 100 (Palomina, Chirua, 
and La Concepcion ; one specimen each). 

Seven specimens: Minca, July 28 ; Onaca, Jan. 4 ; Las Nubes, 
Dec. 5-7 ; Valparaiso, March 8 and April 1. 

These specimens exactly agree with a Panama specimen in the 
Lawrence Collection identified as Dendrocincla lafresnayt Ridgw. 
by Mr. Ridgway. 


221. Picolaptes lachrymiger (Des dZurs). 


Picolaptes lachrymiger SAtv. & GopM. Ibis, 1880, 171 (San Sebastian) ; 
BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 100 (La Concepcion; one 
specimen). 

Thirty-two specimens, collected as follows: Valparaiso, 13 
specimens, March 15-29, April 4-14, May 31, June 6; El Libano, 
13 specimens, April 25—May 21, and June 17; Las Nubes, 4 
specimens, Dec. 1 and 12-15 ; San Lorenzo, 2 specimens, May 
£2, 
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222. Xiphocolaptes procerus Cad. & Hein. 


Xiphocolaptes procerus BANGS, Proc. Biol. Soc. Wash. XII, 1898, 177. 
Macotama. 


Eleven specimens, collected as follows: Valparaiso, 4 speci- 
mens, March 17-26, April 1, May 26; El Libano, 3 specimens, 
April 29, May 12, June 16 ; San Lorenzo, 2 specimens, May 14; 
Las Nubés, 2 specimens, Dec. 6 and 15. 


223. Dendroplex picirostris (Za/r.). 


Dendroplex picirostris SALV. & GoDM. Ibis, 1880, 171 (Santa Marta) ; 
BANGS, Proc. Biol. Soc. Wash. XII, 1898, 138 (Santa Marta). 


Nineteen specimens, all collected at Bonda, Jan. 21, Feb. 24, 
Mine 27, July 5, Aug: 13-30, Sept. 4, Now 5 and 17. 


224. Dendrornis nana Lawrence. 
Dendrornts susurrans SALV. & GODM. Ibis, 1880, 171. Minca. 


Two specimens, Cacagualito, May 12 and July 29. 


225. Margarornis brunnescens Sc/ater. 


Premnoplex brunnescens BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 100. 
San Miguel and Chirua. 

Five specimens: El Libano, May 9-21; Las Nubes, Dec. 9; 
Valparaiso, March 7. 


226. [Sittasomus olivaceus Wied. 


Sittasomus olivaceus SALV. & GODM. Ibis, 1879, 202. Manaure. | 


227. Sclerurus albigularis propinquus Zazgs. 
Sclerurus albigularis BANGS, Proc. Biol. Soc. Wash. XII, 1898, 177. 


Palomina, one specimen. 

Sclerurus albigularis propinguus BANGS, Proc. Biol. Soc. Wash, XIII, 
1899, 99. Chirua, one specimen. 

Eleven specimens: Las Nubes, 7 specimens, March 1o—25 and 
April 13; Valparaiso, 4 specimens, Dec. 3-15. 

This series fully establishes the characters claimed by Mr. 
Bangs for his subspecies propinguus. 


228. Xenops genibarbis //iger. 


Xenops gentbarbts SALV. & GopM. Ibis, 1880, 171 (Minca) ; BANGs, Proc. 
Biol. Soc. Wash. XII, 1898, 138 (Santa Marta), 
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Four specimens; Bonda, Nov. 16; Minca, May 29 and July 
24; Cacagualito, May 27. 


229. Xenops rutilus Zzchz. 


One specimen, Las Nubes, Dec. 14. 


230. Anabazanops striaticollis (Sc/aéer). 


Anabazanops striaticollis BANGS, Proc, Biol. Soc. Wash. XIII, 1898, 99. 
Chirua, San Miguel, and La Concepcion. 


Twenty-four specimens: Onaca, 1 specimen, Nov. 28; Val- 
paraiso, 11 specimens, March 7-27, April 5, May 27 and 30, June 
Ot Hl dibate, 4 specimens, apr 21. Nay 0-25 7 Las Nubes, 6 
specimens, Dec. 1-20, | ; 


231. Thripadectes flammulatus (Zy¢oz). 


One specimen, El] Libano, May 1o. 


232. [Automolus rufipectus Bangs. 


Automolus rufipectus BANGS, Proc. Biol. Soc. Wash. XII, 1898, 158 
(Pueblo Viejo) ; 2d¢¢. XIII, 1899, 99 (various localities, 3000 to 7500 feet). | 


233. [Siptornis wyatti (Sc/. & Salv.). 


Synallaxis wyatti SALV. & Gop. Ibis, 1880, 170. Sierra Nevada, 10,000 
to 12,800 feet. 


Siptornis wyatti BANGS, Proc. Biol. Soc, Wash. XIII, 1899, 99. Paramo 
de Chiruqua, 15,000 feet. | 


234. Siptornis antisiensis (ScZater). 


Synallaxts antistensts SALV. & GODM. Ibis, 1880, 170. 
Siptornis antistensis BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 99. Santa 
Cruz, Paramo de Macotama, and Paramo de Chiruqua. 


Two specimens, Valparaiso, April 4 and June 1. 
235. [Synallaxis candzi Lafr. & a’ Ord. 

Synallaxis candei SALV. & GODM. Ibis, 1880, 170, Valencia. | 
236. Synallaxis cinnamomea (Gme/.). 


One specimen, Cienaga, Sept. 8. 
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237. [Synallaxis fusco-rufa Sclacer. 


Synallaxis fusco-rufa SCLATER, P. Z.S. 1882, 578, pl. xliii, fig. 1 (San 
Sebastian); Bancs, Proc. Biol. Soc. Wash. XII, 1898, 177 (San Miguel) ; 
2bid. Proc. N. Engl. Zoél. Club, I, 1899, 79 (San Sebastian and El Mamon). ] 


238. [Synallaxis albescens Zemm. 
Synallaxis albescens BANGS, Proc, Biol. Soc. Wash, XII, 1898, 177. Palo- 
mina]. 
239. |Leptasthenura andicola Sclater. 


Leptasthenura andicola SALV. & Gop. Ibis, 1880, 170. Sierra Nevada, 
altitude 10,000 feet. | | 


240. [Cinclodes fuscus albidiventris (Sc/a¢er),. 


Cinclodes fuscus albidiventris BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 
98. Paramo de Chiruqua, altitude 15,000 feet. | 


241. Furnarius agnatus Sc/. & Salv. 


Furnarius agnatus SALV. & GODM, Ibis, 1880, 170 (Valle Dupar) ; BANGs, 
Proc. Biol. Soc. Wash. XII, 1898, 138 (Santa Marta). 


Six specimens: Bonda, July 5, Aug. 1 and 29; Santa Marta, 
a aes 
242. Grallaricula ferrugineipectus Sc/ader. 


One specimen, Las Nubes, Dec. 9. 


243. [Grallaria spiator Bangs. 


Grallaria spiator BANGS, Proc. Biol. Soc. Wash. XII, 1898, 177. Maco- 
tama, altitude 8000 feet ; one specimen. | 


244. Grallaria bangsi,’ sp. nov. 


Tipe, No. 73145, 6ad., El Libano, altitude 7000 feet, May 25, 1899; coll. 
a7. Fl. Smith, 

Above uniform dark olive brown; primaries brownish olive ; under wing- 
coverts deep chestnut, fading to pale chestnut on base of quills; lores dull buffy 
whitish ; throat deep ochraceous, which color descends along the median line to 
the abdomen as a slight ochraceous edging to the feathers; rest of the under 
parts dark olivaceous, nearly like the back, broadly flammulated with pale 
buffy white. Bill rather light horn color, very light at tip and along the edges 
of the commissure; feet light horn color. Wing, gI mm.; tail, 59; tarsus, 
aes culmen,) 23, 


* Named for Mr, Outram Bangs, in recognition of his valuable contributions to our 
knowledge of the Santa Marta ornis, 
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This species finds its nearest ally in Grallaria modesta Sclater, 
from Bogota, from which it differs in its deep ochraceous throat, 
which extends from the base of the bill to the upper breast. It 
is represented by two specimens, exactly similar, the type from 
El Libano and another specimen, @ ad., from San Lorenzo (alti- 
tude 7500 feet), May 23, 1899. 


245. Myrmeciza boucardi Berlepsch. 


Myrmeciza boucardt BANGS, Proc. Biol. Soc. Wash. XII, 1898, 138. Santa 
Marta. 


Four specimens: Bonda, Nov. 10; Cacagualito, May 7 and 9g. 


246. Rhamphocenus rufiventris sanctz-martz (Sc/a¢er). 


Rhamphocenus rufiventris sancte-marte BANGS, Proc. Biol. Soc. Wash. XII, 
1898, 138. Santa Marta. 

Seven specimens, Bonda, Jan. 10 and 16, Aug. 2 and 18, Sept.. 
14, Oct. 3. and Nov: (19. 


247. Formicivora intermedia Cadanis. 


Formicivora intermedia SALV. & GODM. Ibis, 1880, 171. Santa Marta. 
Eriodora intermedia BANGS, Proc. Biol. Soc. Wash. XII, 1898, 138. Santa 
Marta. 


Fifty-seven specimens, all from Bonda, taken as follows: Jan. 
11-27, Feb. 4-23, July 14, Aug. 11-27, Sept 3-6, Oct. 6—21, Nov. 
23, Dee Ss aad 23. 


248. Formicivora caudata Sclater. 


Formicivora caudata BANGS, Proc. Biol. Soc. Wash. XII, 1898, 176. 
Palomina. 


One specimen, Minca, July 25, is referred provisionally to this 
species. 
249. Myrmotherula sanctz-marte, sp. nov. 


Tipe, No, 72895, éad., Valparaiso, altitude 5500 feet, March 18, 1899; 
coll. H. H. Smith. 

Adult male.—-General color above uniform dark gray; wings dusky edged 
with gray, the coverts tipped with white, preceded by a distinct subapical bar 
of black; under wing-coverts gray ; inner edge of quills whitish; tail dusky 
gray, almost concolor with the back, and with no trace of white on the tips of 
the feathers ; throat black, the black area sharply defined; rest of the under- 
parts concolor with the dorsal surface ; under tail-coverts slightly tipped with 
whitish ; billand feet black. Wing, 52mm. ; tail, 43; tarsus, 17; culmen, 12. 
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Male juv.—A young male (Valparaiso, June 6) is changing from the nestling 
plumage to that of the adult. The remnants of the nestling plumage still 
present indicate that the young bird is brownish olivaceous above and ochra- 
ceous brown below, with the wings and tail rusty brown with a tinge of olivaceous, 
the under wing-covers, axillars and inner edges of the rectrices buffy ochra- 
ceous. No white on the outer wing-coverts and no white tipping to the tail- 
feathers. | e 

This species is represented by only the two specimens above 
described. Its nearest ally is apparently AZ. longipennis, from 
which, however, it is strongly distinguished by the absence of 
white on the rectrices and the much darker gray of the ventral 
surface. 

I also refer to this species a single specimen ( é¢ ad.) from Los 
Palmales, Venezuela, collected by Mr. F. W. Urich. 


250. Thamnophilus doliatus (Zzuz.). 


One specimen, Bonda, Oct. 1. 


251. Thamnophilus pulchellus (Cad. & Hern). 


Thamnophilus leucauchen SALV. & GODM. Ibis, 1880, 171. Santa Marta 
and Valencia. 


Five specimens: Bonda, Oct. 1 and 5, and Dec. 19; Cienaga, 
Rept.'S, 


252. Thamnophilus melanonotus Scazer. 


Thamnophilus melanonotus BANGS, Proc. Biol. Soc. Wash, XII, 1898, 138. 
Santa Marta. 


One hundred specimens, all collected at Bonda and taken at 
intervals throughout the year. 


253. Thamnophilus nzvius (Gme/.). 


Thamnophilus nevius SALV. & Gob. Ibis, 1880, 171 (Minca); BANGs, 
Proc. Biol. Soc. Wash. XII, 1898, 138 (Santa Marta). 


Eleven specimens: Bonda, Sept. 28, Oct. 8, Nov. 11 and 16; 
Minca, Jan. 19; Cacagualito, May 9-21; Onaca, Dec. 27 and 
ash. 2; 

254. [Conopophaga browni Lungs. 

Conopophaga brownt BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 100. 
Pueblo Viejo and Chirua, 7000 to 8000 feet, | 
[August, 1900. | 11 
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255. [Scytalopus sylvestris Zacz. 
Scytalopus sylvestris BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 101. San 
Francisco, one specimen. | 
256. Scytalopus latebricola Bangs. 


Scytalopus latebricola Bancs, Proc. Biol. Soc. Wash. XIII, 1899, 101. 
Paramo de Chirugua and Paramo de Macotama, altitude, 10,000 to 11,000 feet. 


Two specimens, Valparaiso, April 13 and June 19. 


257. Cyanocorax affinis Pelzeln. 


Cyanocorax affinis SALV. & GopM. Ibis, 1879, 201 (Valle Dupar and Atanques); 
BANGS, Proc. Biol. Soc. Wash. XII, 1898, 138 (Santa Marta). 


Eight specimens: Bonda, June 17, July 8 and 9; Minca, July 
26; Las Nubes, Dec. 1; Onaca, Dec. 29 and 30; Cacagualito, 
May 15. 

258. Quiscalus assimilis Sc/ater. 


One specimen, Cienaga, Sept. 11. 


259. [Icterus icterus (Zzzz.). 
Icterus vulgaris SALV. & GopM. Ibis, 1879, 200. Valle Dupar. ] 


260. Icterus xanthornus (Zizz.). 


Icterus xanthornus SALv. & GopM. Ibis, 1880, 123 (Santa Marta): BANGs, 
Proc. Biol. Soc. Wash. XII, 1898, 138 (Santa Marta). 


Fourteen specimens: Santa Marta, July 10-14; Bonda, July 
6, Aug. 16-22, Nov. 12 and 29, Dec. 1. 


261. Icterus mesomelas Wagler. 
One specimen, Cacagualito, May 25. 


262. Icterus auricapillus Cassin. 


Icterus auricapillus SALV. & GODM. Ibis, 1880, 123 (Santa Marta). BAnes, 
Proc. Biol. Soc. Wash. XII, 1898, 139 (Santa Marta). 

Eight specimens: Bonda, July 3 and 9, Aug. 17, Sept. 7, 
Oct. 6, Nov. 21, Dec. 6; Cacagualito, May 12. 


263. [Icterus galbula (Zzuz.). 


Icterus baltimore SALV. & GODM. Ibis, 1880, 123. Minca, Feb. 12. 
Icterus galbula BANGS, Proc. Biol. Soc. Wash. XII, 1898, 139. Santa 
Marta. | 
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264. [Sturnella meridionalis Sclater. 
Sturnella ludoviciana SALV. & GODM. Ibis, 1879, 201. San Sebastian. 
Sturnella meridionalis BANGS, Proc. N. Engl. Zod]. Club, I, 1900, 79. San 
Sebastian and E] Mamon. | 
265. Molothrus cassini Fisch. 


Molothrus discolor SALV, & GODM. Ibis, 1880, 123. Arihueca. 
One specimen, @ ad., from Cacagualito, May 29. 


266. Dolichonyx oryzivorus (Zzzz.). 


Two specimens *’ Ciehaga, Sept. rz, and Bonda, Oct, 12, 


267. Cassidix oryzivora (Gme/.). 


Cassidix oryzivora SALV. & GODM. Ibis, 1879, 201 (Manaure); BANGS 
Proc, Biol. Soc. Wash. XII, 1898, 159 and 178 (Pueblo Viejo and Palomina). 


One specimen, Valparaiso, April 19. & 


268. Cassicus persicus (Znz.). 


Cassicus persicus BANGS, Proc. Biol. Soc. Wash. XII, 1898, 138. Santa 
Marta. 


One specimen, 6 ad., Cacagualito, May 28, 


269. Ostinops decumanus (/a//.). 


Ostinops decumanus SALV. & GoODM. Ibis, 1879, 200 (San Jose and Atanques) ; 
BANGS, Proc. Biol. Soc. Wash. XII, 1898, 177 (Palomina), 


One specimen, 6 ad., Onaca, Jan. 3. 
270. Pseudochloris citrina (7e/z.). 
One specimen, apparently a young female, taken at Onaca, 


Dec. 29, is provisionally referred here. 


271. [Emberizoides macrourus (Gme/.). 


Emberizoides macrurus BANGS, Proc. Biol. Soc. Wash. XII, 1898, 141 and 
179 (Santa Marta, San Miguel, Macotama and Palomina. | 


272. Arremonops venezuelensis Azdew. 


Arremonops venezsuelensis BANGS, Proc, Biol. Soc. Wash. XIII, 1899, 104. 
Santa Marta. 


Two specimens, juv., Bonda, Oct. 24. 
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273. [Arremonops caneus Bangs. 


Embernagra conirostris SALV. & GODM. Ibis, 1880, 123. Santa Marta. 


Embernagra conirostris caneus BANGS, Proc. Biol. Soc. Wash. XII, 1898, 
140 (in part), Santa Marta. 
Arremonops caneus BANGS, tid, XIII, 1899, 103. Santa Marta. | 


274. |Catamenia, sp. 


Catamenia, sp.? BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 102. One 
female, Paramo de Chiruqua, 15,000 ft. | 


275. Spiza americana (Gme/.). 


Spiza americana BANGS, Proc. Biol. Soc. Wash. XII, 1898, 140. Santa. 
Marta. : 


Four specimens, Bonda, Jan. 4 and 5 and March 21. 


a 276. Zamelodia ludoviciana (Zzzz.). 
Hedymeles ludovicianus SALV. & GODM. Ibis, 1880, 122.) Minca, Jan. 29, 
Zamelodia ludoviciana BANGS, Proc. Biol. Soc. Wash. XII, 1898, I4o. 

Santa Marta, winter. 

Three specimens: Masinga Vieja, Nov. 23; Valparaiso, 

March 29. 


277. [Haplospiza nivaria Bangs. 


. Phrygilus unicolor SaAuv. & GopM. Ibis, 1880, 122. Sierra Nevada, from 
9200 to 12,800 feet. 
Haplospiza nivaria BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 102. Paramo. 
de Chiruqua, alt. 15,000 ft., at the edge of snow. | 


278. Myiospiza manimbe (Ziciz.). 


Myiospiza manimbe BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 103. Paramo: 
de Macotama. 


Two specimens, Bonda, Sept. 28. 


279. |[Brachyspiza capensis peruviana (Zess.). 


Zonotrichia pileata SALV. & GODM, Ibis, 1879, 200 (Atanques) ; zdzd. 1880, 
222 (San Sebastian). 

Brachyspiza capensis peruviana BANGS, Proc. Biol. Soc. Wash. XII, 1808, 
139 (Santa Marta) ; zézd. Proc. N. Engl. Zodl. Club, I, 1900, 79 (San Sebastian. 
and El Mamon). | 
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280. Sycalis flaveola (Zinz.). 
Sycalts flaveola SALV. & Gov. Ibis, 1880, 123. Santa Marta. 
Twelve specimens: Bonda, Aug. 13, Sept. 6, Nov. 11 ; Cienaga, 
Sept. 10-14; Cacagualito, May 24. 
281. [Sycalis browni Bangs. 
Sycalis brownt BANGS, Proc. Biol. Soc. Wash. XII, 1898, 139. Santa Marta. | 


282. |Spinus spinescens capitaneus Zangs. 


Chrysomttris spinescens SHARPE, Cat. Bds. Brit. Mus. XII, 1888, 196. Sierra 
Nevada, and San Sebastian, collected by Simons. 

Spinus spinescens capitaneus BANGS, Proc. Biol. Soc. Wash. XII, 1898, 178 
{San Miguel) ; 2d¢¢, Proc. N. Engl. Zoél. Club, I, 1899, 79 (San Sebastian). | 


283. Astragalinus psaltria columbianus (Za/r.). 


Chrysomitris mexicana and C, columbiana BANGS, Proc. Biol. Soc. Wash. 
XII, 1898, 139. Santa Marta. 


Six specimens; Bonda, Jan. 17 and Sept. 28; OQnaca, Dec, 
30; Minca, Aug. 3. 
284. [Oryzoborus funereus Sc/ater. 
Oryzoborus funereus SHARPE, Cat. Bds, Brit. Mus. XII, 1888, 81 (Minca) ; 
BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 102 (Chirua and La Concepcion). | 
285. Cyanocompsa concreta sanctz-marte Zangs. 


Cyanocompsa concreta sancte-mart@ BANGS, Proc. Biol. Soc. Wash. XII, 1898, 
139. Santa Marta. 


Four specimens, Cacagualito, May 12-20. 


286. Volatinia jacarini splendens (Vze7//.). 


Volatinia jacarint SALV. & GODM. Ibis, 1879, 200, San José. 

Volatinia jacarint splendens BANGS, Proc. Biol. Soc. Wash. XII, 1898, 139. 
Santa Marta. 

Thirteen specimens: Bonda, Aug, 6, 23, and 27, Sept. 28, Nov. 
17; Onaca, Dec, 29 ; Minca, July 25 ; Masinga Vieja, Sept. 7 ; 
Cacagualito, May 14-21. 


287. Phonipara bicolor (Zzzz.). 


Two females, collected at Minca, Aug. 1, are referred to this 
species, but the Colombian form will doubtless prove separable 
when more material is received, 
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288. [Sporophila plumbea colombiana (Stave). 
Spermophila plumbea SALV. & GODM. Ibis, 1880, 122. Santa Marta. 
Spermophila plumbea colombiana SHARPE, Cat. Bds. Brit. Mus. XII, 1888, g9. | 

280. Sporophila minuta (Zzzz.),. 
Eleven specimens * Bonda, Aug. 2; 27-20, Sept. 3 ; Onaca, Jan. 
43 Cienaga,. Sept. .9-17. | 
290. Sporophila gutturalis (Zzchz.). 


Sporophila gutturalis BANGS, Proc. Biol. Soc. Wash. XII, 1898, 179. 
Palomina. | 


Seven specimens : Cacagualito, 6, all males, May 12-26 ; Onaca, 
Leg late. 


291. Sporophila grisea (Gme/.). 


Spermophila grisea SHARPE, Cat. Bds. Brit. Mus. XII, 1888, 96. Santa 
Marta. W. W. Saunders. 


One specimen, Cienaga, Sept. 8. 


292. Sporophila luctuosa (Za/,.), 


Spermophila luctuosa SALV. & GODM. Ibis, 1880, 122 (Santa Marta); BANGS, 
Proc. N. Engl. Zod]. Club, I, 1899, 79 (San Sebastian and El Mamon). 


One specimen, ¢@ad., Masinga Vieja, Sept. 7. 


293. [Schistochlamys atra (Gme/.). 
Schistochlamys atra BANGS, Proc, Biol. Soc. Wash. XIII, 1899, 104. La 
Concepcion and San Antonio. ] 
294. Saltator striatipectus (Za/,.). 


Saltator albicollis SALV. & GODM. Ibis, 1880, 122. Minca. 
Saltator striatipectus BANGS, Proc. Biol. Soc. Wash. XII, 1898, 140. Santa 
Marta. 


Five specimens : Bonda, Dec. 7 and Jan. 10; Minca, July 28 
and Aug. 3 and 4. 


295. Saltator magnus (Gme/.), 


Saltator magnus SALV. & Gop. Ibis, 1880, 121 (Minca); BANGs, Proc. 
Biol. Soc. Wash, XII, 1898, 140 and 178 (Santa Marta, San Miguel, and 
Palomina), 


Three specimens : Onaca, Jan. 6 ; Cacagualito, May 27; Minca, 
July 31. 
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296. Saltator olivaceus Cad, 
Saltator olivaceus SALV. & Gop. Ibis, 1880, 121. Santa Marta. 


Right. specimens * Bonda, Now 17,-Dec. 2 and. 22. Jann 5 5 
Santa Marta, July 12 and 14. 


297. Arremon schlegeli Zonap. 


Arremon schlegett SALV. & GODM. Ibis, 1880, 121 (Minca); BANGs, Proc. 
Biol. Soc. Wash. XII, 1898, 140 (Santa Marta). 

Seventeen specimens, as follows: Bonda, Oct. 12, Nov. 15; 
Pinca, June sand 23%, July 6, 25-25, Aus, 4; Onaca, Dece.28 > 
Valparaiso, May 31. 


298. Buarremon basilicus Zangs. 


Buarremon basthcus BANGS, Proc. Biol. Soc. Wash. XII, 1898, 159 (Pueblo 
Viejo) ; zb¢d. XIII, 1899, 104 (Chirua and San Francisco). 

Twelve specimens, as follows : Valparaiso, 9 specimens, March 
ro, 14,and 25, April 12-15, May 26, June 28; El Libano, May 9, 
Ts, and 20. 


299. Buarremon assimilis (Zocss.). 


Four specimens, Bonda, Oct. 24 (2 juv. in nestling plumage), 
Dec. 14 and 17 (2 adults). 
~ The young in first plumage differ from the adults in having the 
black head stripes brown instead of black and the median stripe 
very indistinct ; the olive of the back is blotched with brown ; 
the throat is pale greenish yellow instead of white ; the rest of 
the lower parts are olivaceous, with the breast streaked with 
blackish brown. | } 


300. Buarremon melanocephalus Salv. & Godm. 


Buarremon melanocephalus SALV. & GODM. Ibis, 1880, 121 (San Sebastian) ; 
BANGS, Proc. Biol. Soc. Wash. XII, 1898, 178 (San Miguel, Palomina, and 
San Francisco) ; zd¢d. Proc. N. Eng. Zoél. Club, I, 1899, 79 (San Sebastian 
and El Mamon). 

Twelve specimens, as follows : Las Nubes, 1 specimen, Dec. 22 ; 
Valparaiso, 5 specimens, March 7 and 8, April 5 and 8, June 10; 
El Libano, 6 specimens, April 22, May 4-22. 


301. |Nemosia pileata (Zodz.). 


Nemosia pileata SALV. & GODM. Ibis, 1880, 121. Valencia. | 
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302. [Tachyphonus rufus (Zodd.). 


Tachyphonus rufus BANGS, Proc. Biol. Soc, Wash. XII, 1898, 160 and 179 
(Pueblo Viejo and Palomina). | 


303. Eucometis cristata (Du Bus). 


E-ucometis cristata SALV. & GODM. Ibis, 1880, 121 (Arihueca) ; BANGs, Proc. 
Biol. Soc. Wash. XII, 1898, 142 (Santa Marta). 

Four specimens: Bonda, Feb. 18 and Nov. 10; Onaca, Jan. 
5; Cacagualito, May 9. 


304. Piranga hemalea Salv. & Godm. 


Piranga faceta BANGS, Proc. Biol. Soc. Wash. XII, 1898, 141 (Santa Marta); 
zbid, XIIF, 1899, 104 (La Concepcion and San Miguel). 

Seven specimens: Bonda, Jan. 7 and Aug. 23; Onaca, Dec. 
26 and 30; Minca, July 27; Cacagualito, May 29; Masinga 
Nicja, Sept. 7 | 


305. Piranga rubra (Zzvz.). 


Pyranga estiva SALV. & GODM. Ibis, 1879, 200 (Atanques, Feb. 26); zdzd. 
1880, 121 (Santa Marta, Dec. 27, and Minca, Jan. 16). 

Piranga rubra BANGS, Proc. Biol. Soc. Wash. XII, 1898, 141 (Santa Marta, 
winter). 

Thirty-three specimens, of which 31 are from Bonda, as fol- 
lows : Bonda, Nov. 8-30, Dec. 1-28, Jan. 3-24, Feb. 23; Onaca, 
Jan. 8; Valparaiso, March 17. 

Three of the males (Nov. 17 and 22 and March 17) are in full 
adult dress ; six others (Dec. and Jan.) are molting into the red 
plumage, but many others, evidently young males, show no signs 
of molt. 


306. Ramphocelus dimidiatus (Za/r.). 


Ramphocelus dimidiatus SALvV. & Gop. Ibis, 1880, 120 (San Antonio) ; 
BANGS, Proc. Biol. Soc. Wash. XII, 1898, 141, 159, and 179 (Santa Marta, 
Pueblo Viejo, Palomina, and San Miguel). 


Fifteen specimens, Cacagualito, May 5—June 2z. 


307. Tanagra cyanocephala auricrissa (Sc/ater). 


Two specimens: Valparaiso, April 1; El Libano, May 11. 
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308. Tanagra palmarum melanoptera (Harti.). 


Tanagra palmarum SALV, & GODM, Ibis, 1880, 120. Minca. 

Tanagra palmarum melanoptera BANGS, Proc. Biol. Soc. Wash XII, 1898, 
141. Santa Marta. 

Three “specimens: : Wide meltea May 20 and June 2; ends: 
FAS, 20; 


309. Tanagra cana Swains.. 


Tanagra cana SALV. & Govm. Ibis, 1880, 120 (Santa inte a BANGS, Proc. 
Biol. Soc. Wash, XII, 1898, 141 (Santa Marta). 

Eighteen specimens: Bonda, 17 specimens, Feb. 18, July 13, 
Aug. 4-20, Sept. 8, Oct. 20-22, Nov. 2-29, Dec. 9-17; Cacagua- 
lito, 1 specimen, May 27. 


310. Pcecilothraupis melanogenys Salv. & Godm. 


Pecilothraupis melanogenys SALV. & Gop. Ibis, 1880, 120, pl. iii. (near 
San Sebastian, 8000 ft., June 22); BANGs, Proc. Biol. Soc. Wash. XII, 1898, 
179 (Macotama) ; zd¢d¢. XIII, 1899, 104 (alt. 7,500-12,000 ft.). 

Eleven specimens: El Libano (6000 ft.), April 22, May 18- 

1; San Lorenzo (7000 ft.), May 2-13. 


311. Calospiza desmaresti (Gray). 


Calliste desmaresti SALV. & GODM. Ibis, 1880, 120. Minca and Guallabal, 
alt. 3000 ft. 


Calospiza desmarestt BANGS, Proc. Biol. Soc. Wash. XIT, 1898, 759 and 179. 
Santa Marta and Pueblo Viejo. 

Forty-nine specimens, as follows: Bonda, 20 specimens, Sept. 
29; Agua Dulce, 2 specimens, April 12; Onaca, 17 specimens, 
Dec. 2-20; Cacagualito, 1 specimen, May tg; Valparaiso, 9 
specimens, March 13, 29, and 30, and April 3-14. 


312. Calospiza atricapilla (Za/,r.). 


Twenty-two specimens: Valparaiso, 20 specimens, March 25- 
April 12, May 24 and 26, June 8 and 17; Las Nubes, 2 speci- 
mens, Dec. 17 and 20. The series contains only one female and 
one 4 juv., 20 of the 22 specimens being adult males. 

It seems strange that this species should not have been taken 
by Mr. Brown, and that C. cyanoptera should have been taken by 
both Mr. Simon and Mr. Brown and not by Mr. Smith’s collectors. 
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313. [Calospiza cyanoptera (Swazns.). 
Calliste cyanoptera SALV. & GopM. Ibis, 1879, 200 (San José and Atanques); 
ibid, 1880, 120 (Minca), 
Calospiza, sp. BANGS, Proc. Biol. Soc, Wash. XII, 1898, 141. Santa Marta. 


Calospiza cyanoptera BANGS, Proc. Biol. Soc. Wash, XII, 1898, 159 and 179. 
Pueblo Viejo, Palomina, and San Miguel. | 


314. Euphonia crassirostris Sclater. 


Euphonia laniirostris SALV. & GODM. Ibis, 1879, I99 (Atanques, alt. 2700 
ft.); 2é¢d7, 1880, 119 (Santa Marta and Minca). | 

Euphonia crassirostris BANGS, Proc. Biol. Soc. Wash. XII, 1898, 141 and 
179. Santa Marta and Palomina. 

Sixty-eight specimens, as follows: Bonda, 57 specimens, Jan. 
S-a7, /une 1eveand, 22. july -t3, Aue, g-22, Sept. 13, Oct. 7- and 
8, Nov. 9-25, Dec. 6 and 8; Onaca, 2 specimens, Jan. 6; Minca, 
4 specimens, July 22-31 ; Cacagualito, 5 specimens, May 10-16, 
June 3. | 

Euphonia crasstrostris is smaller than £. laniirostris, to which 
it has often been referred, and the adult males are much less 
deeply colored throughout, especially below, where the yellow is 
a light clear yellow and not the deep, almost gamboge yellow of 
E. laniirostris. There is a corresponding difference in the olive 
green of the young males and females. (See further on this 
point, this ‘ Bulletin,’ Vol. III, 1891, p. 351.) 


315. Euphonia trinitatis S¢rick/. 


Euphonia trinttatis BANGS, Proc. Biol. Soc. Wash. XII, 1898, 141. Santa 
Marta. 

Twenty-six specimens, Bonda, Jan. 13 and 17, June 28, July 
re Ate ee7 pept. 2-12, ct, e-r1, Nov, 3313. 


316. Chlorophonia frontalis Sc/ater. 


Chlorophonia frontalis SALV. & GopM. Ibis, 1879, 199 (Valley of Chinchicua 
and San José); BANGs, Proc. Biol. Soc. Wash. XIII, 1899, 104 (Chirua, La 
Concepcion, and San Miguel); zdzd. Proc. N. Engl. Zod]. Club, I, 1899, 80 
(San Sebastian.) 

Forty-five specimens: Onaca, 11 specimens, Dec. 31 and Jan. 
5-8 ; Las Nubes, 17 specimens, Dec. 8-20; Valparaiso, 16 speci- 
mens, April 1-7, March 13-30; El Libano, 1 specimen, May 8. 
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317. Stelgidopteryx uropygialis (Zawr.). 


Stelgidopteryx uropygialis BANGS, Proc. Biol. Soc. Wash. XII, 1898, 142. 
‘Santa Marta. 


Eleven specimens, Bonda, Jan. 18, July 1, Sept. 6 and 7 (in 
molt), Oct. 11, Nov.9 andi29, Dec.'15;.and-Jan. 18. 


318. | Atticora cyanoleuca (Vze7//.). 


Atticora cyanoleuca BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 105. La 
Concepcion, alt. 3000 ft. ] 


319. Cyclarhis flavipectus canticus Bazgs. 


Cyclorhis flavipectus SALV. & GoDM. Ibis, 1880, I19. Valencia. 
Cyclarhis flavipectus canticus BANGS, Proc. Biol. Soc. Wash. XII, 1898, 142. 
Santa Marta. 


Eleven specimens, Bonda, Jan. 6 and 18, June 30, Aug. Io, 15, 
and, 31, Sept. 5 and.8, Nov. 18 and 30, and Dec. 1o. 

In addition to the features given by Mr. Bangs for this form, 
it may be noted that the Santa Marta specimens have the abdo- 
men and lower tail-coverts much more strongly suffused with 
buff than Trinidad and Venezuela (Cumana) examples. 


320. Hylophilus brunneus, sp. nov. 


Z7'ype, No, 70572, 9 ad., Las Nubes, alt. 5000 ft., Dec. 14, 1898; coll. H. 
H. Smith. 

Front, lores and cheeks brownish ochraceous, darker on the pileum and passing 
gradually on the nape into the olivaceous gray of the rest of the dorsal surface ; 
outer wing-coverts and quills fuscous, externally broadly margined with ochra- 
ceous brown; inner webs broadly margined with pale ochraceous; under 
wing-coverts deep ochraceous ; rectrices fuscous broadly margined with rusty 
brown ; throat and breast brownish ochraceous; rest of under parts olivaceous 
brown; bill black above, lighter below, especially at base ; feet grayish black, 
Wing, 55 mm.; tail, 42; tarsus, 16; culmen, 13. 

This species is very different from all the other members of 
the genus, through the dull olivaceous gray dorsal surface, 
ochraceous throat and breast, and olive brown underparts. It is 
represented by two adult females, taken as follows: Las Nubes, 
Dec. 14 (type), and Valparaiso, March 18. The color of the 
lower parts very closely resembles that of the female of Digdossa 
albilateralts. 
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321. Hylophilus flavipes Zafr. 

fylophilus flavipes BANGS, Proc. Biol. Soc. Wash. XII, 1898, 142. Santa 
Marta. 

Thirty-nine specimens, all from Bonda, collected as follows : 
Jan. 9-28, Feb. 3-24, July 9, Aug. 6-31, Sept. 6, Oct. 22. 

Vireo acuticauda Lawrence, usually synonymized with /y/o- 
philus aurantitrostris, is referable to 4. flavipes, as shown by 
comparison of the type with the present large series of both Z. 
aurantitrostris and H. flavipes. 

Hylophilus viridiflavus Lawrence, from Panama, while closely 
allied to H. flavipes, is so different from it as apparently to war- 
rant its recognition as specifically distinct. 


322. Hylophilus aurantiifrons Zawr. 
Hylophilus hypoxanthus SALV. & GopmM. Ibis, 1880, 118 (not of Pelzeln). 


‘Valencia. 

Hylophilus aurantiifrons BANGS, Proc. Biol. Soc. Wash. XII, 1898, 142. 
Santa Marta. | . 

Seven specimens, Bonda, Jan. 11 and 21, Aug. 3, Nov. 8 
and Ey. 

The name Aylophilus hypoxanthus Pelzeln (Hylophilus aurantit- 
rostris hypoxanthus) viay well be retained for the form found in 
Trinidad, and on the adjoining Venezuelan coast, Guiana, etc., 
which differs from true aurantirostris from Panama and the 
northern coast region of Colombia and Venezuela in having a 
distinct buffy or ochraceous suffusion over the whole pectoral 
region, but deepest on the sides of the breast. 


323. Vireo josephe Sclater. 
Vireo josephe BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 105. One speci- 
‘men, El Paramo de Macotama, alt. 11000 ft. 
Ten specimens: Valparaiso, April 4; El Libano, April 25 and 
28, and May 6, 9, and 12; Las Nubes, Dec. 6-10. 


324. Vireo chivi agilis (Zzcz.). 
Vireo chivt agilis BANGS, Proc. Biol. Soc. Wash. XII, 1898, 142. Santa 
Marta. 
Fifty specimens, all taken near Bonda, as follows: Bonda, 44 
specimens, .Jany (39),23, and.26, Feb..6-17, June 25-29, July’ 3 
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Aug. 9-30, Sept. 5, Oct. 8, Nov. 23; Minca, July 27 and Aug. 
43 Santa Marta,.July 1 ;. Quebra Concha, Aug, 18; Cacagualito, 


May 19. ; ne 
325. Vireo flavifrons Vzezz/. 


Vireosyluia flavifrons SALV. & GODM. Ibis, 1880, 118. Minca, Feb. 13. 


One specimen, Onaca, Dec. 28. 
326. Vireo flavoviridis (Casszz). 


Seven specimens, Bonda, Aug. 12 and .25, Sept. 13, Oct. 4-13. 


327. [Vireo olivaceus (Zzmz.). 
Vireosyluia olivacea SALV. & GODM. Ibis, 1880, 118. Santa Marta, April 3.] 


328. Vireo calidris barbatula (Aaird). 
Eleven specimens, Bonda, Aug. 17-Sept. 18. 


329. Procnias viridis 7/7.’ 


Procnias tersa SALV. & GopM. Ibis, 1879, 199 (Manaure); BANGs, Proc. 
Biol. Soc, Wash. XII, 1898, 179 (Palomina, San Miguel, and San Francisco), 
Nine specimens: Minca, June 6-28 and July 26 ; Valparaiso, 
April 5 and 14, and June 30. 
330. Ccereba luteola (Licht). 
Certhiola luteola SALV. & GoDM. Ibis, 1880, 119. Santa Marta. 


Three specimens: Cacagualito, May 12; Santa Marta, July 
to Aehaga, eept, 1s; 


331. Cyanerpes czeruleus microrhynchus (4¢77.). 
Cereba cerulea SALV. & GODM., Ibis, 1880, 119. Minca, 
Arbelorhina cerulea microrhyncha BANGS, Proc. Biol. Soc. Wash. XII, 
1898, 143. Santa Marta, 
Fifty-four specimens, as follows: Bonda, 44 specimens, Nov. 
$0, Jan. 6-Feb;.8.; Mined, July 5, s6..09, and Aug. 1 s Onaca, 
Dec: 2903 Las Nubes, Dec; 15; Cacagualito, May 30, 


332. Cyanerpes cyanea eximea (Zer/.). 


Cereba cyanea SALV. & Gop. Ibis, 1879, 199 (Manaure, alt. 4ooo ft.) ; 
zbid, 1880, 119 (Minca.) 

Arbelorhina cyanea eximea BANGS, Proc. Biol. Soc. Wash. XII, 1898, 143. 
Santa Marta. 


1 Cf, Allen, this Bulletin, II, pp. 69, 70, March, 1889. 
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Sixty-two specimens, as follows: Bonda, 39 specimens, Jan. 
1i—26, Feb. 2-0, May 11, Aug. 14-Sept,: 1, Oct. 7-14, Nov..20, 
Dec. 10; Cacagualito, 19, specimens, May 5-30;  Minca,.:4 
specimens, July 25-Aug. 3. 


333. Dacnis napxa Zazngs, 
Dacnis napea BANGS, Proc, Biol. Soc. Wash. XII, 1898, 143. Santa Marta, 


Eight specimens: Bonda, Aug. 19 and Jan, 15-19 ; Cacagual- 
ito, May 12 and June 1, 


334. Dacnis plumbea (Zaz/.). 


Two specimens, Sept. 14. 


335. [Conirostrum rufum Za/r. 
Conirostrum rufum BANGS, Proc. Biol. Soc, Wash. XIII, 1899, 105. 
Paramo de Chiruqua and Paramo de Macotama. | 
336. [Diglossa sittoides similis (Za/r.). 


Diglossa sittoides similis BANGS, Proc. Biol, Soc. Wash. XII, 1898, 179 
(San Miguel) ; 2d¢d. Proc. N, Engl. Zodl. Club, I, 1899, 80 (San Sebastian and 
El] Mamon). |] 


337. [Diglossa aterrima (Za/7.). 


Diglossa aterrima SALV. & GODM. Ibis, 1880, 119. Sierra Nevada de Santa 
Marta, I0,000-II,000 ft. 

I include this species in the belief that if the specimens had 
been what Mr. Bangs has since described as D. nocticolor they 
could not have been referred by these authors to D. aterrima. | 


338. Diglossa nocticolor Zazgs. 


Diglossa nocticolor BANGS, Proc. Biol. Soc. Wash. XII, 1898, 180. Maco- 
tama, 8000 ft. , 


This fine species is represented by a single specimen, ¢ ad., 
collected at El Libano in May. 


339. Diglossa albilateralis Za/r. 


Diglossa albilateralis SAtv. & Gop. Ibis, 1880, 119 (near San Sebastian) ; 
BANGS, Proc. Biol. Soc. Wash. XII, 1898, 179 (San Miguel) ; zd¢d. Proc. N. 
Engl. Zodl. Club, I, 1899, 80 (San Sebastian and El Mamon). 

Five specimens: El Libano, April 22, May 2 and 17; Las 
Nubes, Dec. 13, 
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340. Basileuterus cinereicollis Sc/azer. 

Basileuterus conspictllatus SALV. & Gop. Ibis, 1880, 117. Two females, 
San José, types of the species. 

Bastleuterus cineretcollis BANGS, Proc. Biol. Soc. Wash. XII, 1898, 160 and 
180. Pueblo Viejo, San Francisco, and Palomina. 

Thirty-eight specimens : Las Nubes, Nov. 20 and Dec. 1-14 ; 
Onaca, Nov. 28—Dec. 14; Valparaiso, March 8-30, April 6 and 
17, May 21-31, June 9; El. Libano, Apml 22, May 6, i2, 21, and 
40. 

This series of 38 specimens of Baszleuterus cineretcollis presents 
a vast amount of variation in the color of the central crown 
patch, which, in the Valparaiso series of 18 March specimens, 
varies from clear yellow through yellow more or less tinged with 
ashy at the surface to deep brownish orange ; in the greater part 
of the specimens the crown patch is decidedly orange rather than 
yellow, and in many of the specimens the orange is quite as in- 
tense and pure asin &. coronatus, ‘That this variation is not due 
to season is evident from the period (three weeks) covered by 
this series ; in fact, some of the specimens showing the greatest 
difference in the color of the crown patch were collected within 
a few days of each other, Again, the difference is not sexual, 
as yellow-crowned and orange-crowned specimens seem to occur 
with about equal frequency in each sex. It may be due to age, 
young birds having a yellow crown patch and old birds an 
orange crown patch. This is indicated by the fact that a large 
proportion of the specimens collected in November and Decem- 
ber have the crown yellow, or yellow more or less tinged with 
orange. (In many specimens the tips of the crown feathers are 
obscured by ashy, whether taken in fall or spring.) 

Basileuterus cineretcollis was described by Sclater in 1864 
(P. Z. S., 1864, p. 166) from a single specimen from Bogota, and 
a second specimen was received the next year from the same 
locality (P. Z. S.,.186s, p, 285, pl. ix, fig. 2), These were the 
only specimens known to Mr, Sharpe (Cat. Bds. Brit. Mus., X, 
382) in 1885. 

Basileuterus conspicillatus Salvin & Godman was described 
(Ibis, 1880, 117) from two females collected at San José, Sierra 
Nevada de Santa Marta, in June. These two specimens appear 
to be the only specimens known to Mr. Sharpe (2. ¢c.) in 1885. 


a 
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The alleged difference between the two forms consists in the 
color of the crown patch, which in B. céneretcollis is yellow and 
in B. conspicillatus orange. Both forms are obviously represented 
in the present Santa Marta series, with also every stage of inter- 
gradation between them. I have accordingly adopted the earlier 
name cinereicollis in place of conspicillatus. 


341. Basileuterus cabanisi 4er/. 


Bastleuterus cabanisi SALV. & GopM. Ibis, 1880, 117 (Minca) ; BANGs, Proc. 
Biol. Soc. Wash. XII, 1898, 144 (one specimen, Santa Marta). 


Eight specimens: Minca, July 20; Las Nubes, Dec. 3; Onaca, 
Nov. 28 and Dec. 28—Jan. 4. ? 


342. Basileuterus mesochrysus Sc/azer. 


Basileuterus mesochrysus SALV. & Govm., Ibis, 1879, 198 (Manaure) ; zd7d. 
1880, 117 (Chirua) ; BANGS, Proc. Biol. Soc. Wash. XII, 1898, 144 and 180 
(Santa Marta and Palomina). | 


Eleven specimens : Bonda, Aug. 23; Minca, June 22, July 22— 
28, Nov. 24; Cacagualito, May 17-28. 
343. Setophaga flavivertex Salvin. 


Selophaga flavivertex BANGS, Proc. Biol. Soc. Wash. XII, 1898, 180. Ma- 
cotama., 


Seven specimens, El Libano, April 22-28, May i1 and 12. 


344. Setophaga verticalis a@’Ord. & Lafr. 


_ Setophaga verticalis SALV. & Goo. Ibis, 1880, 118 (San Sebastian) ; BANGs, 
Proc. Biol. Soc. Wash. XII, 1898, 180 (San Miguel) ; zdzd. Proc. N. Engl. Zoél. 
Club, I, 1899, 80 (San Sebastian and El Mamon). 


Ten specimens: Las Nubes, Nov. 29-Dec. 10; Valparaiso, 
March 13 and 23; El Libano, May 2. 
345. Setophaga ruticilla (Zzzz.). 


Setophaga ruticilla SALV. & Gop, Ibis, 1879, 199; 1880, 118 (Atanques, 
Feb. 26, and Minca, Jan. 15-18); BANGs, Proc. Biol. Soc. Wash. XII, 1808, 
144 (Santa Marta). 


Fourteen specimens : Bonda, Sept. 2 and 27, Nov. 12 and 16, 
Jan. 2 and 10; Valparaiso, March 11-30. 
346. [Geothlypis philadelphia ( W72s.). 


Geothlypis philadelphia BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 105. 
Ten specimens, Chirua and La Concepcion, Feb. 12-March 25. ] 
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347. Geothlypis agilis ( W7s.). 
One specimen, Bonda, Oct. 22. 
This is apparently the first ‘ winter’ record for this species. 
348. Geothlypis formosa (W7s.). 


Geothlypis formosa BANGS, Proc. Biol. Soc. Wash. XII, 1898, 144. One 
specimen, Santa Marta, winter. 


Five specimens, Bonda, Oct. 7 and 8, and Nov. 10 and 24. 


349. Seiurus noveboracensis (Gme/.). 


Seturus noveboracensis SALV. & GODM. Ibis, 1880, 116 (Minca); BANGs, 
Proc, Biol. Soc. Wash. XIII, 1899, 105 (La Concepcion, March 17, and Chirua, 
Feb. 7). 


Five specimens: Bonda, Sept. 8, Oct. 22 and 25, and Nov. 5 ; 
Cienaga, Sept. 14. 
350. [Seiurus noveboracensis notabilis Ridgw. 


Serurus noveboracensis notabilis BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 
mos, Chirua, Feb, 7.] 


351. Seiurus motacilla (Vzec//.), 


Seturus motacilla BANGS, Proc. Biol. Soc. Wash. XII, 1898, 143. Santa 
Marta. 


One specimen, Bonda, Nov. 8. 


352. Dendroica zstiva (Gme/.). 


Dendreca estiva SALV. & GODM. Ibis, 1880, 117 (Minca, Jan. 24); BANGs, 
Proc. Biol. Soc. Wash. XII, 1898, 143 (Santa Marta). 


Twenty-nine specimens, Bonda, Aug. 27—Jan. 31. 


353- Dendroica striata (/ors7.). 


Thirty-one specimens, all from Bonda, collected Oct. 7-Nov. 
22, 


354. Dendroica castanea (W7/s.) 


One 6 juv., Bonda, Oct, ‘27. 


355. Dendroica cerulescens (Gwe/.), 


One adult male, Las Nubes, Dec. 16, 
[ August, rg00, | | 12 
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356. Dendroica blackburniz (Gme/.). 


Six specimens: Las Nubes, Dec. 10-13 ; Valparaiso, March 24 
and 29. 
357. Compsothlypis pitiayumi pacifica (Zer/.), 


Parula pitiayumi SALV. & GODM. Ibis, 1880, 117. Minca. 
Compsothlypis pitiayumi pacifica BANGS, Proc. Biol. Soc. Wash. XII, 1898, 
143. Santa Marta. 


Three specimens: Onaca, Dec. 31; Valparaiso, April 1 and 13. 


358. Helminthophila peregrina (W7/s.). 


Helminthophaga peregrina SALV. & GODM. Ibis, 1880, 117. Minca, Jan. 14 
and 17, and March 26. 

Helminthophila peregrina BANGS, Proc. Biol. Soc. Wash. XII, 1898, 143. 
Santa Marta. | 


Eleven specimens: Bonda, Nov. 3; Onaca, Dec..29 and Jan. 
+; Las Nubes, Dec. 1-22; Valparaiso, March 17 and April 4. 


359. Helminthophila chrysoptera (Zzwz.). 


Helminthophaga chrysoptera SALV. & GopM. Ibis, 1880, 117. Minca, Feb. 8. 
Helminthophila chrysoptera BANGS, Proc, Biol. Soc. Wash. XII, 1898, 160. 
Pueblo Viejo, March 20, 


Three specimens: Bonda, Sept. 6 and Oct. 3; Las Nubes, 
ec) 7: 
360. [Helminthophila pinus (Zzuz.). 
Helminthophila pinus BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 105. One 


male, Chirua, March 21. | 


361. Protonotaria citrea (od7.). 
Thirty-seven specimens, all from Bonda, collected as follows : 
Oct, 8-12, Nov. 92-22,.Dec, 1-12, Jan. 10-30. 
362. Mniotilta varia (Lz77.). 


Mniotilta varia SALV. & GopM. Ibis, 1880, 117 (Minca, Jan. 14 and 17 and 
March 26); BANGs, Proc. Biol. Soc. Wash. XII, 1898, 143 (Santa Marta). 


Six specimens: Bonda, Aug. 21 and Sept. 29; Las Nubes, 
Dec. 21 ; Onaca, Dec. 29 and Jan. 4. 
363. [Troglodytes monticola Zangs.: 


Troglodytes monticola BANGS, Proc. Biol. Soc. Wash. XII, 1898, 106, Paramo 
de Chiruqua and Paramo de Macotama, alt. 11,000-15,000 ft. | 
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364. Troglodytes musculus rufulus (Caé.), 


Troglodytes tessellatus SALv. & Gop. Ibis, 1879, 198 (Marocaso) ; zdid. 
1880, 117 (Santa Marta). 

Troglodytes rufulus SHARPE, Cat. Bds. Brit. Mus. VI, 1881, 258, in part,— 
the reference to the above-mentioned Santa Marta specimens. 

A series of 8 specimens is provisionally referred to this sub- 
species, taken as follows : Minca, June 21; Cacagualito, May 16 
and 17 (4 specimens, 1 juv. in first plumage) ; Cienaga, Sept.; 
Bonda, June 22 (juv.) and Oct. 8; Minca, June ar. 

These examples agree very well with examples from Trinidad, 
in several instances specimens from the two localities being prac- 
tically indistinguishable. The Trinidad specimens are apparently 
strictly referable to the type form of rufulus from Guiana. Mr. 
Sharpe (Z. c.) also considers British Guiana (Bartica Grove) speci- 
mens “identical with the Santa Marta race.” 


365. Thryothorus letus Zazgs, 


Thryothorus letus BANGS, Proc. Biol. Soc. Wash. XII, 1898, 160 and 180 
(Pueblo Viejo and Palomina). 

Six specimens: Onaca, Dec. 20, ad.; Cacagualito, May 28 and 
29, ad. and juv. in first plumage ; Minca, July 6, 22, and 26, 2 
ad. and 1 juv. 

The young in first plumage has the head nearly concolor with 
the back, which latter is similar in color to that of the adult; the 
throat is dull grayish brown, almost without black spotting; the 
breast is buffy olivaceous brown, without spotting, and the rest 
of the lower surface is nearly uniform dull olive brown with 
a tinge of buff. The young appear to molt directly from this 
plumage into that of the adult. 


366. Thryophilus rufalbus castanonotus (Azd¢gw.). 


Thryophilus rufalbus SALV. & GopM. Ibis, 1880, 116. Minca. 

Thryophilus minlost BANGS, Proc. Biol. Soc. Wash, XII, 1898, 144 (not of 
Berlepsch), Santa Marta. 

Ten specimens, collected as follows: Cacagualito, May 7- 
June 2; Bonda, March 15 and Nov. 24; Minca, July 31. 

These specimens agree well with specimens from Panama, on 
the one hand, and with examples from Cumanacoa, Venezuela, 
on the other. The Zhryophilus minlost Berlepsch, from Bucara- 
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manga, is a much paler bird, more like 7. s¢zaloa Baird, as shown 
by the original description and figure, and it is also from a very 
different faunal district. 


367. [Henicorhina anachoreta Zangs. 
Henicorhina anachoreta BANGS, Proc. N. Engl. Zodl. Club, I, 84, Dec. 17, 
1899. El Paramo de Chiruqua, between 11,000 and 12,000 feet altitude. | 
368. Henicorhina leucophrys ( Zschuda‘ ). 


Flenicorhina leucophrys BANGS, Proc. Biol. Soc. Wash. XII, 1898, 160 and 
181. Pueblo Viejo, San Francisco, Palomina, and San Miguel. 


Seventeen specimens, collected as follows: Valparaiso, Dec. 
3-17; El Libano, May 4 and 12. 


369. Microcerculus marginatus (Sc/a/er). 


Microcerculus marginatus BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 107.’ 
Chirua, one specimen. ; 

I refer provisionally to this species a single specimen from 
Onaca, collected Jan. 7, 1899. 


370. Heleodytes nuchalis (Cad.). 


One specimen, Cienaga, Sept. 16. 


371. Heleodytes griseus (Swazus.). 

Camplorhynchus griseus SALV. & GoD. Ibis, 1880, 116. Santa Marta. 

_ Nine specimens, as follows: Santa Marta, July 14; Cacagual- 
ito; ‘May 24% Bonda,. July 6, 7, and 14, Aug..16, Nov. 29, and 
p20. Gi) 

The young, only a few weeks from the nest, closely resemble 
the adults ; the females differ from the males in having the head 
dark rufous brown instead of black, the whole top of the head 
being also much lighter than the mantle. 


372. Donacobius atricapillus (Zzzz.). 
Three specimens, Cienaga, Sept. 16. 


373. Mimus gilvus columbianus (C22.). 
Mimus gilvus SALV. & GopM. Ibis, 1880, 116. Santa Marta. 
Mimus gilvus columbianus BANGS, Proc. N. Engl. Zod]. Club, I, 1899, 80. 
San Sebastian and El Mamon. 
Six specimens, as follows: Bonda, Nov. 11 and 30, Dec. 1 and 
¥o, and. Keb, 8; Cienaga, Sept. 13: 
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374. [Cinclus rivularis Bangs. 
Cinclus rivularis BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 105. Chirua 
and Paramo de Chiruqua, alt. 7000-12,000 ft. | 
375. [Polioptila nigriceps Laird. 
Polioptila nigriceps SALV. & GODM. Ibis, 1880, 116. Valencia. | 


376. Polioptila bilineata (Zoz.), 


Polioptila bilineata BANGS, Proc. Biol. Soc. Wash. XII, 1898, 144. Santa 
Marta. 


One specimen, Bonda, Sept. 18. 


377. |Platycichla flavipes carbonaria (Zzciz.). 


Platycichla flavipes carbonaria BANGS, Proc. Biol. Soc. Wash. XIII, ica 
108. Chirua, La Concepcion, and San Miguel. | 


378. Merula olivatra (Za/r.). 
— Merula olivatra BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 107. La 


Concepcion. 

Eight specimens, taken as follows: Valparaiso, March 25- 
April 11; Las Nubes, Dec. tro. 

The females wholly lack the black on the throat and breast 
and have the head brown, nearly concolor with the back, thus 
entirely lacking the black head of the males. In some females 
the throat and breast feathers are more or less edged with dusky. 
In young males the black feathers of the throat and breast are 
more or less edged with olive brown. 


379. |Merula incompta Zangs, 


Merula incompta BANGS, Proc. Biol. Soc. Wash. XII, 1898, 144. Santa 
Marta. | 


380. [Merula gigas cacozela Zangs. 


Turdus gigas SALV. & Gop. Ibis, 1879, 198. San Sebastian, 

Merula gigas cacozela BANGS, Proc. Biol. Soc. Wash. XII, 1898, 181 (Mac- 
otama) ; zézd. XIII, 1899, 107 (San Miguel, Paramo de Chiruqua, and Paramo 
de Macotama) ; zbzd. Proc. N. Engl. Zodél. Club, I, 1899, 80 (San Sebastian and 
E] Mamon). | | 


381. Merula grayi lurida (40z.). 


Turdus grayt SALV. & GODM. Ibis, 1880, 115. Santa Marta. 
Fifteen specimens, Bonda, taken as follows: June 23, July 5 
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(juv.) and 14, Aug. 2 and 3 (2 juv.), Sept. 18, Dec. 8-10, Feb. 25. 
The series contains 3 young specimens in spotted plumage. 

This species is apparently resident in the coast district, but is 
probably absent from the region above 5000 feet, as no speci- 
mens were taken there by Mr. Smith’s collectors, nor is it in- 
cluded in Mr. Bangs’s list of the species obtained by Mr. Brown. 

The present series indicates the necessity of recognizing Bo- 
naparte’s Planesticus luridus as at least a well-marked subspecies 
of WZ. grayz. Only one of the 12 specimens at all closely resem- 
bles true grayz, which is perhaps sufficient to imply their prob- 
able intergradation. 


382. Merula albiventris fusa azgs. | 

Merula albiventris fusa BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 107. 
Chirua (type locality), La Concepcion, San Miguel, and San Francisco. 

Six specimens, Bonda, Dec. 16 and 22, Jan. 20, Feb. 22, and 
Aug. f. 

383. Merula pheopyga minuscula Bangs. 

Merula pheopyga minuscula BANGS, Proc. Biol. Soc. Wash. XII, 1898, 181 
(Palomina and Pueblo Viejo); zé¢d. XIII, 1899, 108 (La Concepcion and San 
Miguel), 

Seven specimens: Valparaiso, 6 specimens, all adult, March 
9-29 and June 6. Also asingle specimen partly in first (nestling) 
plumage, Bonda, Aug, 27. 

In this specimen the feathers of the head, neck, interscapulars, 
scapulars, and wing-coverts have narrow ochraceous shaft-lines, 
broadening at the tip of the feather on the scapulars and wing- 
coverts, particularly on the latter, where they take the form of 
wedge-shaped spots. The breast feathers are buff, broadly tipped 
with blackish, and the abdominal region has narrow indistinct 
dusky cross-bars. The bill is deep black, faintly brownish at the 
base of the lower mandible. 


384. Hylocichla fuscescens (Svep/.). 
Three specimens, Bonda, Oct. 5, 7, and 13. 


385. Hylocichla ustulata swainsoni (Caé.). 


Turdus swainsont SALV. & GODM, Ibis, 1880, 115. Minca, Jan. 22. 
Hylocichla ustulata swainsont BANGS, Proc. Biol. Soc. Wash. XIII, 1899, 
107. Chirua, Feb. 16. 


Two specimens, Bonda, Nov. 5 and January. 


« 
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* 386. Hylocichla alicie (Baird). 

Turdus alicte BANGS, Proc. Biol. Soc. Wash. XII, 1898, 144. Santa 
Marta. | 

Sixteen specimens, as follows: Bonda, Oct. 7-Nov. 28; Las 
Nubes, Dec, 17; Onaca, Dec, 26:and 25 ; Valparaiso, Match #8 
and 23 and April 7. | 

This is evidently a winter resident, arriving early in October 
and remaining till into April. 


387. Catharus fuscater (Za/7.). 
Catharus fuscater BANGS, Proc, Biol. Soc. Wash. XIII, 1899, 108. Chirua. 
Nine specimens, El Libano, April 29—May 2. 
The males are darker throughout than the females, with a 
much blacker head, 


388. [Catharus aurantiirostris (art/aub), 


Catharus aurantiirostris BANGS, Proc. Biol. Soc, Wash, XII, 1898, 160 and 
181. Pueblo Viejo and Palomina. | 


ADDITIONS AND CORRECTIONS. 


Since the separates of this paper were printed and distributed 
my attention has been kindly called by Mr. Outram Bangs to a 
number of typographical errors and several omissions which I 
take this early opportunity to correct. One species ( Gadllinago 
jamesoni) is added to the list and one is removed, namely, 
Felianthea sp. (p. 139), as.explained below, leaving the total 
number of species in the list as before. 

Page 118, line 8 from bottom, for E. O. Bangs read E. A. Bangs. 

Page 119, add to the list of papers there given the following: 


1899. BANGS, OUTRAM. The Gray-breasted Wood Wrens of the Sierra 
Nevada de Santa Marta. Proc. NV. Engl. Zodl. Club, I, pp. 83, 84. Dec. 
a7, 1809, 
This paper is cited, however, at p. 180, under (enicorhina anchorita. 
Page 121, under No. 20 of the first list, for Grallaria spiator read Grallaria 
spatiator, Also make same correction on p. 159, under No, 243. 
Page 121, No. 16, for Manacus manacus abdivitus read Manacus manacus 
abditivus, Also make the same correction on p. 155, under No. 215. 
Page 121. ‘To the list of species described as new add Grallaria bangst. 
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Page 126. Add: * 
23a Gallinago jamesoni (Zonap.). 


Gallinago jamesont SHARPE, Cat. Bds. Br. Mus. XXIV, 1896, 661. ‘“' Sierra 
Nevada, U. S. Colombia, Aug. 18 (F. A. Simons).” 
Page 139. Substitute for the remarks under No. 124, and for No. 125, 
Helianthea sp. the following: } 


Seven specimens, 2 adult males, 3 young males and 2 females, 
Hl Libano, April 25and 927, and May 4,12 and t4. The three 
young males have the rectrices broadly tipped with dusky 
bronze, and the feathers of the abdomen are edged with buff. 
The females have not been previously described, having been 
incorrectly recorded under No. 125 as probably “females of 
some species of Helianthea.’ They may be recognized by the 
following description : ; 

Above uniform shining golden green; lores and entire under surface deep 
cinnamon rufous, many of the feathers on the sides of the neck, sides of the 
breast and (more sparingly) on the flanks tipped with golden green ; lower tail- 
coverts a little paler and faintly blotched with dusky ; wings brownish black 
with a purplish reflection, the outer primary edged with buff ; wing-coverts, 
including the greater primary coverts, green like the back; tail bronzy green, 
the apical third blackish, tipped with buffy white, the tipping increasing in 
length from the middle to the outer feathers, which have a buffy tip 5 mm, 
long. Bill black; feet dusky flesh-color. Length, 178; wing, 67; tail, 40; 
tarsus, 4; bill, 30. Tarsus feathered ; tail forked, the outer feathers 7 mm. 
longer than the inner. 


I am indebted to Mr. Bangs for the suggestion that the two 
female Hummingbirds recorded as “124. Helianthea sp.”’ might 
be females of the preceding species, Leucuria phalerata. A re- 
examination of them leaves no doubt.that such is the case. The 
buffy edging of the ventral feathers in the young males is a link 
in the chain of evidence. 

Page 173, under No. 330, add: 

Cereba luteola BANGS, Proc. Biol. Soc. Wash. XII, 1898, 143. Santa Marta. 
. Page 173, under No. 329, correct the reference to Bangs to read : 
Procnias tersa occidentalis BANGS, Proc. Biol. Soc. Wash. XII, 179. 

Page 178, under No. 361, add: 

Protonotaria citrea BANGS, Proc. Biol. Soc. Wash, XII, 1898, 143. Santa 
Marta. 


Sépt. T7, TQOO: J, Av ACEO, 


Article XV.—NOTE ON THE GENERIC NAMES 
DIDELPHIS AND PHILANDER. 


by 1) 4, ee. 


Mr. James A. G. Rehn, in the ° American Naturalist’ for July, 
t900 (Vol. XXIV, pp. 575-578), discusses the standing of the 
Linnean genera Myrmecophaga and Didelphis. While I agree 
with his conclusions in respect to the former, I cannot share his 
view with regard to the latter. Inthe case of Didelphis, he claims 
with Alston (Biolog. Centr.-Amer., Vol. I, p. 196, footnote) and 
the present writer (Bull. Am. Mus. Nat. Hist., Vol. IX, 1897, p. 
43) that D. marsupials “is unrecognizable.”” Mr. Alston adopted 
the name D. virginiana Kerr for the North American Opossum 
as being “ the earliest name which can be clearly and certainly 
identified with this species”; he adding: “ Linneus’s D. mar- 
supialis (Syst. Nat. [ed. 12], I, p. 71) is evidently founded ona 
confusion of the North American Opossum with some of the 
South American forms, probably D. cancrivora Gmelin; and 
the same remark applies to descriptions of his earlier followers. 
In such a case it seems advisable to relinquish the uncertain title 
altogether.” In 1897 (4. ¢.,) I said: “The name marsupialis is 
here recognized only provisionally, and in the belief that it should 
be discarded as indeterminable, in view of the fact that several 
quite distinct forms have been included under it. The original 
Linnean species marsupialis was intricately composite. ... If 
we take Linneus’s diagnosis (Syst. Nat., ed. 10, 1758, p. 55) 
as the basis of the name, it seems to point to D. aurita rather 
than to D. virginiana — to an animal with a tail as long as the 
body and the ears black, tipped with white, It is clearly not 
D. karkinophaga.” 

As the above quotations show, Mr. Rehn is perhaps fairly 
justified in citing Alston and myself in support of his side of the 
question. But since, through Mr. Rehn’s action in the matter, . 
the case has become more serious, it seems desirable to go once 
more over the subject, for his position, if really tenable, involves 
a most serious overturn of names long currently accepted. As 
stated by Mr. Rehn, three of Linnzus’s four valid species were 
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successively removed from the Linnean genus Didelphis as types 
of new genera, namely D. philander, as the type of the genus 
Philander ; D. marmosa, as the type of the genus AZarmosa ; and 
D. opossum, asthe type of the genus AZetachirus ; leaving only D. 
marsupialis, which is claimed to be unrecognizable. As JD. 
opossum was the last recognizable species removed from the 
genus Didelphis, this species, according to prevailing rules of 
nomenclature, he claims must be taken as the type of Didelphis, 
and Sarigua (Muirhead, “1819” ) be employed for the group of 
species for which Dzde/phis has been hitherto almost universally 
employed. It therefore seems almost as desirable to conserve 
Linnzeus’s species marsupialis as his genus Didelphis. 

It may be noted, first, that there is no doubt whatever that the 
name marsupialis applies almost strictly to the large Opossums of 
the virginiana type, of both North America and South America. 
The trouble is to restrict the name satisfactorily to some one form 
of the group of species and subspecies described since Linnezeus 
published the name marsufialis. It is a recognized rule of 
nomenclature that a name applied to a composite group, whether 
specific or generic, must be conserved for some one of its com- 
ponents when the group is later subdivided. Where a diagnosis 
is imperfect or indecisive, as in the case of a large proportion of 
the species of the older authors, including Linnzeus, it is neces- 
sary, in attempting to restrict the name to some particular form 
included in a composite group, to examine the references on 
which the name was originally based, as well as the diagnosis, 
the former often being of far greater importance than the latter. 

In this case Linneeus’s first reference is to the Philander of 
Seba (“ Mus. I, p. 64, t. 39”), which is not an American animal, 
but a species of Phalanger from Amboyna, and hence not the 
animal called Philander from South America. 

Linneus’s second reference is to Tyson. Dr. Tyson’s first 
memoir is entitled ‘ Carigueya, seu Marsupiale Americanum ; or, 
The Anatomy of an Opossum,’ published in the ‘ Philosophical 


1 Mr. Rehn says: °* The large opossums formerly called Didelphis require a name, and the 
oldest one available is Sarigua Muirhead, with S. wzrginzana as the type. The complete 
reference is Savzgua Muirhead, Brewster’s Amer. Edition Edinburgh Encyclopedia, Vol. 
XII, Part FH, p. 505, 1829.”’ 

This reference, however, is erroneous as to date, and misleading as to the title of the work 
cited. The correct citation would be Brewster’s Edinburgh Encyclopedia, Amer. Ed., Vol. 
XII., Pt. 2, p..505, 1832. The important error is in the date, which is 1832 instead of 18109. 
The reference to the original edition, where the matter is the same, is Brewster’s Edinburgh 
Encyclopedia, Vol. XIII, p. 429, 1830 — the date being in this case 1830 instead of 1832. 
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Transactions’ in 1698 (Vol. XX, No. 239, pp. 105-164, with 2 
pll.), and based on an animal “brought alive from Virginia,” 
of which he gave not only a scientific and detailed account of its 
anatomy but also of its external characters, Linneus’s reference is 
to Tyson’s second memoir on the same animal, published six years 
later (Philos. Trans., Vol. XXIV, 1704, pp. 1565-1575), which is 
followed by a memoir by Dr. Cowper, on “The Anatomy of those 
Parts of a Male Opossum that differ from the Female’ (zd7d., pp. 
1576-1590, with1 pl.). “ This male Opossum,” says Dr. Cowper, 
“as well as the female dissected by Dr. Tyson, was brought from 
Virginia, and presented to the Royal Society.” Then follow ref- 
erences to DeLaet, Marcgrave, Piso, and Hernandez, which 
mainly relate to the large South American Opossums, but not 
very distinctly to any particular form of this varied group. In 
the reference to Tyson we have distinctly a reference to the 
Virginia Opossum, and to that member of the Opossum group 
only. It therefore seems consonant with the rules of nomencla- 
ture for such cases, as well as with current usage, to fix the name 
Didelphis marsupialis upon the Virginia Opossum, which thus be- 
comes, by elimination, the type of the Linnean genus Diydelphis. 
Then we have, in chronological sequence, Didelphis karkinophaga 
Zimmermann (1780), based exclusively on ‘Le Crabier’ of 
Buffon (Suppl., Vol. III, p. 272, pl. liv) from Cayenne, for the 
form from northeastern South America; D. azare Temminck 
(1826") for the animal of Paraguay and Bolivia, and Didelphis 
aurita Wied (1826) for the form from southeastern Brazil. Later 
followed Didelphis californica and D. breviceps (1833), based 
on specimens from Mexico, 

The name Sarigua, in the French vernacular form Sarigues, 
was used by G. Cuvier (Tabl. élém. de Il’ Hist. Nat. Anim., an 6 
[=1798], p. 124) as early as 1798 for the American Marsupials 
collectively, as the name of the first of his three divisions of 
Didelphis Linn., the others being, respectively, Dasyures and 
Phalangers, for the Australian Marsupials. Desmarest used the 
term Sarigue as a vernacular equivalent of Dzdelphis Linn. in 

‘1 As there seems to be no doubt that the second volume of Wied’s ‘ Beitrage zur Natur- 
éschichte von Brasilien’ was published in 1826, it seems certain that that part of Temminck’s 
Monographies de Mammalogie’ treating of the Opossums should bear at least as early a date, 
as Wied cites this part of Temminck’s work, giving page references.. Thus aurzta has evi- 


dently ot ‘a year’s clear priority over azar@,” as stated by Alston (Biol. Cent.-Am., p. 197), 
but is of somewhat later date. 
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1804 (Nouv, Dict. d’ Hist. Nat, Vol. XXIV,-1804, Mamm., p. 
19), whence Muirhead evidently obtained it, as he ascribes the 
name to Desmarest." The name Sarigue was used in a vernacu- 
lar sense by Buffon (Hist. Nat., Vol. X, p. 279 e¢ seg.) in 1763, 
evidently as a modification of Carigueya of Tyson, who derived it 
from still earlier writers. 7 
The genus Philander is usually ascribed to Tiedemann (1808), 
but as used by this author it is a pure synonym of Didelphis Lin- 
neeus, being merely a renaming of the genus, as long since pointed 
out by Mr. Thomas (Cat. Marsup. and Monotr. Br. Mus., 1888, 
p. 336, footnote). The name Philander, however, was first em- 
ployed in a generic sense by Brisson in 1756, who included under 
it all of the Marsupials known to him, and again in 1762 for the 
same species. The first use of the name Philander by Brisson 
being previous to 1758, the name is not tenable from its first 
date, but would be from 1762, had not Linnzus in the meantime 
established the genus Dide/phis, for practically the same species.” 
The exception is a species of Phalanger from the East Indies. 
According to current usage in similar cases,° PAz/ander should be 
thrown out as untenable for any generic group, unless, by the 
process of elimination, it can be fixed upon the group to which 
Storr in 1780 gave the name Phalanger. ‘This would, of course, 
do away with any availability it might otherwise have in American 
mammalogy. 
Dre y.h. Gray in 1843 {List Mamm Br. ‘Mus., 1843) pp. ey 
100) again made use of the name “ PAzlander Brisson” for such 
a heterogeneous assemblage as D. nudicauda Desm., D. karkino- 


1 The manner in which Dr. Muirhead used the name Sarv/gua is shown by the following 
transcript from his article on the ‘‘ Suborder Pedimana.”’ 

‘*y, Genus SaricuaA, Desmar. Dipetpuis, Lin. . . . [Here follows a short diagnosis of 
the genus. | 

“1, S. marsupialts, Didelphis marsupialis, cancrivora, Lin. Amboyna, or Molucca 
opossum. Eight teats within the pouch. 2. S. virginiana, Didelphis virginiana, Pennant 
and Geoff. Long-haired opossum. Body covered with long brown hair; head white with a 
brown spot. 3. S. opossum, Didelphis opossum, Lin. Common or Virginian opossum. Half 
of the tail hairy ; a light colored spot above the eyes. 4. S. murina, Didelphis murina, Lin. 
Murine opossum, or marmose. Vail hairy at the base. 5. S. cayopollin, Didelphis cayopollin, 
and dorsigera, Lin. Mexican or Merian opossum. ‘Tail longer than the body, margin of 
the orbits black. 6. S. dvachyura, Lidelphis brachyura, Lin. Short-tatled opossum. Tail 
short; ears naked; body rufous. 7. S. memmina, Didelphis memmina, Cuv. Yapoch or 
Little otter of Guiana. Tail hairy above, naked beneath, and nearly as long asthe body. 8. 
S. crassicaudata. Thick-tatled opossum. ‘Tail large and strong; upper parts of the body 
of a bright cinnamon hue, the under parts of a bright gray. 9. S. puszlla, Didelphis pusilla. 
Desmar. Dwarf opossum. Body of a leaden hue, and whitish underneath. 

‘\ S. opossum. (Pl. ccclv, Fig. 20.) This species is about the size of a smallcat .. .” 
Then follows, under this name, about one column on the North American Opossum. 

2 C/. Merriam, Science, N. S., II, No. 39, p. 418, Sept. 27, 1895. 

3 See the treatment of such nearly parallel cases as Wyodes Pallas and Cuniculus Wagler 
by Mr. G. S. Miller, Jr. CN. Am. Fauna, No. 12, 1896, pp. 15 and 16). 
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phaga Zimmermann, DY. murina Linn., etc., leaving D. virginiana 
and D. azare in Didelphis. No type was designated, but the first 
species was D. nudicauda Desm., which later became the type of 
Metachirus Burmeister. Still later the name PAzlander was used 
by Burmeister (1856) in a generic sense with D. philander Linn. 
as the type. 

As already shown, however, both Savigua and Philander are 
properly synonyms of Dzdelphis, and as a new name should be 
provided for the genus of late recognized under the name Pizlan- 
der, 1 suggest Caluromys, with Didelphis philander Linn. as 
type. 

Caluromys will include not only the species now usually referred 
to Philander, but also Didelphis cinerea 'Temminck, now com- 
monly placed in AZarmosa ; as D. cinerea agrees with the former 
not only in external characters, as notably in the heavily furred 
basal portion of the tail, but also in the principal characters of 
the skull, as in the presence of well-developed postorbital pro- 
cesses and in the absence of large vacuities in the posterior 
palate, in comparison with the species of the Warmosa group. 
The forms of Caluromys will thus stand as follows : 

1. Caluromys philander (Linn.),° Guiana, Venezuela, and 
northeastern Brazil. 

2. Caluromys cicur (Bangs). Northeastern Colombia. 

3. Caluromys affints (Wagner, ex Natterer MS.). Matto 
Grosso, Brazil. 

4. Caluromys trinitatis (Thomas). Trinidad. 7 

5. Caluromys derbianus (Waterhouse). Ecuador (?); Central » 
America. . | 

6. Caluromys derbianus ornatus (Tschudi). Peru. 

7. Caluromys laniger (Desm.). Paraguay. 

8. Caluromys laniger guayanus (Thomas). Western Ecuador. 

9. Caluromys laniger pallidus (Thomas), Northwestern Pan- 
ama. 

10. Caluromys cinereus (Desm.). Southeastern Brazil. 


11, Caluromys alstoni, sp. nov. 


Didelphys cinerea, ALSTON, Biol, Centr.-Am.. Mamm. Igg, pl. xxi (Oct. 
1880), Not of Temminck. 

Type, No. 44329, 6 ad., Tres Rios, Costa Rica, Aug. 17, 1893; coll. 
George K. Cherrie. Cotypes, 1 @ ad. and 4 young, one fourth to one half grown. 
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_ Larger than C. ctnereus, with the tips of the hairs of the dorsal surface dark 
chestnut brown instead of rufous brown, and the lower parts more strongly yel- 
lowish. Head and body in male, 180 mm. ; tail, 250; hind foot (without 
claws), 25. 

Known only from Costa Rica. 


It may be of interest to state in this connection that what may 
be fairly considered as the type of Didelphis cinerea ‘Temminck 
—the mounted specimen sent to Temminck by Wied (c/. Wied, 
Beitrage zur Naturg. von Bras., II, 1826, p. 409, footnote) for 
description — is now in this Museum, it having been received as 
a part of the Maximilian Collection, purchased in 1870. It is in 
poor condition, having suffered from long exposure as a mounted 
specimen, but it still has attached to it Wied’s original label, 
which bears the legend: “No. 33, Mas. Jupati.”’ ’ 

It is without doubt the type of Wied’s description of the 
species (7. ¢., pp. 406-411), and certainly a cotype of Temminck’s 
original description (Monog. de Mamm., 1825, p. 46); he must,. 
however, have described the female from another specimen, from 
Bahia, loaned him, as he states, by the Vienna Museum. 

1 Says Wied, ‘‘ Dieses Beutelthier lebt im 6stlichen Brasilien. Ich erhielt es in den 


Waldern des Mucurt zu Morro d’ Azara,wo man es unter der Benennung ¥usat¢d mit 
den iibrigen verwandten Arten verwechselt”’ (2. ¢., p. 410). 


Article XVI.—DESCRIPTIONS OF NEW AMERICAN 
MARKSUPIALS. 


By Ay AGEN: 


During the last two years the Museum has received a consid- 
erable number of specimens of South American and Central 
American Marsupials, and in endeavoring to critically determine 
this material, as well as that previously in the Museum, the fol- 
lowing species and subspecies appear to have been hitherto 
undescribed. 


Didelphis pernigra, sp. nov. 


Type, No.. 16071, 9ad., Juliaca,..Peru, altitude: 7ooo-feet, Feb,..12,. 1900); 
eoll. H. H. Keays. 

Entire upper parts, except the head, intense glistening black, the long thick 
black overhair entirely unmixed with the long, stiff white hairs seen in the D, 
marsupials group; basal half or more of the soft woolly underfur pale yel- 
lowish white, the tips black, the whitish underfur concealed by the thick, heavy 
-coat of black overhair; head white, with three prominent, sharply defined 
black bands, two of which are lateral, enclosing the eyes and extending from 
the base of the whiskers to a little behind the eyes, and continued as an ill- 
defined dusky patch nearly to the ears; the median black band begins as a 
narrow stripe opposite the anterior margin of the eyes and rapidly widens 
posteriorly to the nape where it merges with the black of the body ; cheeks 
and throat rusty buff; rest of the lower parts, except the area enclosing the 
abdominal pouch, buffy white, with the tips of the hairs black, imparting a 
strong tinge of this color to the ventral surface; pouch clothed within and 
around its outer border with short crisp woolly hairs of a reddish chestnut tint ; 
ears of medium size, extirely white, in striking contrast with the deep black of 
the upper surface of the body; feet black, the toes dusky brown and nearly 
naked ; tail black for the basal two to three fifths, the rest white. . 

A young male about one fourth to one third grown differs in no respect in 
coloration from the adults. None of the specimens show any trace of the long 
white bristly overhairs so characteristic of the other forms of Didelphts. 

Measurements.— Type (female), total length, 750 mm.; head and body, 383; 
tail, 367 ; hind foot, 65; ear (in dry skin), 26 x 25. A second specimen, also 
an adult female, measures as follows: Total length, 710; head and body, 
ane tail, 407) hind fect, Gr. 

Skull (of type), total length, 87.5; basal length, 82 ; nasals, 42; palate, 52 ; 
zygomatic breadth, 42.5; mastoid breadth, 28; interorbital breadth in front 
of postorbital processes, 28.5, behind postorbital processes, 11, The skull of 
a specimen of D. karkinophaga from Trinidad of corresponding age is much 
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larger, measuring, total length, 99; basal length, 94; nasals, 48; zygomatic 
breadth, 50. Other female karkinophaga skulls from Trinidad are still larger, 
but otherwise than in size there seems to be no very noticeable difference, ex- 
cept that in D. pernigra the bones are very smooth, dense, and heavy in 
comparison with other Dzdelphis skulls. 


Didelphis pernigra is based on two adult females and one 
young male. In style of markings and coloration they are all 
remarkably uniform, and appear to be eminently distinct from 
any other known forms of Didelphis. 


Didelphis karkinophaga cauc@, subsp. nov. 


Type, No, 14192, Qad., Cali, Upper Cauca Valley, Colombia; coll. J. H. 
Batty. 

Similar to D, karkinophaga from Trinidad, but darker colored throughout. 
Underfur whitish or yellowish white, more or less hidden by long black-tipped 
hairs, intermixed with long, wholly white bristly hairs, the abundance of the 
latter variable in different specimens; ventral surface buffy white, often inclin- 
ing to rusty, the hairs tipped with blackish, so as often to give a grizzled black- 
ish effect, wholly lacking in karkinophaga, head with a narrow blackish 
eyering, and no other distinct blackish markings, but with a general grizzled 
blackish effect over the whole head, the longer hairs being tipped with black, 
instead of almost wholly whitish as in karkinophaga ; ears very large and 
wholly deep black ; tail particolored, black at base and white for about the 
apical half, 

Measurements.—Total length (of type), 740 mm.; head and body, 370; tail, 
370; hind foot, 58; ear (in dry skin), 32 x 32. A male (young adult), measures, 
total length, 770; head and body, 410; tail, 360; hind foot, 53. Judging by 
the material in hand, skulls and skins (eleven specimens), the skins mostly with- 
out measurements of the fresh specimen, the Cauca Valley form of Didelphis 
is considerably smaller than the Trinidad animal, with a relatively shorter tail. - 

Skull rather broader than in true karkinophaga, but not otherwise different. 
Total length (of type), 94; basal length, 87; nasals, 45; palate, 55; zygo- 
matic breadth, 50; interorbital breadth in front of postorbital processes, 19, 
behind postorbital processes, IT. , | 


I have been rather surprised to find that series of specimens 
of the karkinophaga type of Didelphis from, respectively, the 
Island of Trinidad, Santa Marta, Colombia, and the Upper 
Cauca Valley, Colombia, present color differences that are obvi- 
ous on even superficial inspection, ‘These series number from 
eight to fourteen specimens each, and are all referable at a 
glance to their respective series; these forms hence seem en- 
titled to recognition in nomenclature. The Santa Marta series, 
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described below, is recognizable not only through differences of 
color, but in having the ears at least one third smaller than in 
either of the other forms. In each form the ears are wholly 
black. The Trinidad form is much the larger, as shown by the 
following average measurements of four adult males and three 
adult females. J/ales: Total length, 874 mm.; head and body, 
452; tail, 446; hind foot, 60.5. Females; ‘Total length, 807 ; 
head and body, 406); tail,” 4or; hind toot, 97... Whilé in the 
average the tail measures less than the head and body, there are 
several exceptions where the tail considerably exceeds the head 
and body, as in No. 6063, 4, where the tail measures 465 and 
the head and body 455% No. 6051, 4, tail 425, head and body, 
gos: and No. 7432. 9. tail 430 and the head and body 400." 
It is therefore doubtful whether in any of the forms of Didel- 
phis the tail regularly exceeds the head and body in length. 

There is also considerable variation in respect to the preva- 
lence of black or white hairs in the pelage of the dorsal surface 
in all the forms, in some examples the long white overhairs are 
so abundant as to render the prevailing color whitish ; in other 
examples they are nearly absent, leaving the prevailing color 
blackish, 

The color differences in these three forms are quite as strongly 
shown in young specimens, not more than one quarter grown, as 
in the adults. 


Didelphis karkinophaga colombica, subsp. nov. 


Type, No. 15453, 6 ad., Bonda, Santa Marta, Colombia, April 19, 1899 ; 
coll, H. H. Smith. 

Similar to D. karkinophaga cauce but darker throughout, the underfur a 
deeper shade of buffy white, and the ears much smaller. Above the long over- 
hair is more abundant and of a brownish black, often heavily mixed with stiff, 
longer white hairs, but frequently the latter are wholly wanting ; head without 
very distinct markings but with a tendency to an indistinct median stripe and 
a lateral one on each side, more distinctly developed behind the eyes; whole 
top of the head, however, with the hairs more or less tipped with brownish 
black, giving a general blackish grizzled effect; ventral surface more deeply 
buff, overlaid with a blackish grizzle produced by black-tipped hairs ; ears and 
feet brownish black; tail black for about the basal half, the rest yellowish 

white. 


1 See table of measurements given in this Bulletin, Vol. IX, 1897, p. 25. 


October, zgo0. | | IS 
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Measurements.—T otal length (of type), 824 mm.; head and body, 371 ; tail, 
453; hind foot, 57; ear (in dry skin), 26x 26 (as against 32x32 in D. karkin- 
ophaga and D. k. cauca), 

Skull, total length, 94; basal length, —1!; nasals, 46; palate, 54; 
zygomatic breadth, 53; mastoid breadth, 27; interorbital breadth in front 
of postorbital processes, 19, behind postorbital processes, 11. Another 
skull, of a very old male, measures, total length, 117; basal length, 109; 
nasals, 55; palate, 66; zygomatic breadth, 61; mastoid breadth, 35. in- 
terorbital breadth in front of postorbital processes, 23, behind postorbital pro- 
cesses, 10.5. 


As shown by the subjoined table, the Santa Marta form aver- 
_ages considerably smaller than the Trinidad form. 


EXTERNAL MEASUREMENTS OF Didelphis karkinophaga colombica. 


Total Head and Hind 

Mus. No. Sex. Length. Body. Tail. Foot. 
14613 g 710 355 Fo. 4 | a 
15456 o 980 497 483 68 
15453 ) 824 371 453 57 
14615 é 786 456 330 57 
14614 fe) 863 406 457 54 
15452 2 812 406 406 57 
15455 g 673 318 355 57 
Average of 4 males 825 420 405 60 
Average of 3 females = 783 377 406 56 


Metachirus fuscogriseus, sp. nov. 


Type, No. 2328, ¢ ad., Central America ; presented by Albert Smith. 

Above dusky, the tips of the hairs silvery, the general effect being blackish 
with a grayish wash ; whole top of the head and a more or less distinct median 
band black ; sides lighter with more gray, the color of the dorsal surface sharply 
defined against the pale yellowish white of the ventral surface ; supraocular 
spots pale yellowish white, with a narrow band of the same color at the base of 
the ears above, and a broader band of the same below the ears ; cheeks, throat, 
and fore neck rather more strongly yellowish white than the rest of the ventral 
surface ; outer surface of fore and hind limbs like the sides but rather paler ; 
the inner surface of the limbs like the ventral surface; feet nearly naked, 
brownish both above and below; ears apparently flesh-color in life, broadly 
edged with dark brown; tail heavily furred for about the first (proximal) inch 
and a half; the rest naked, dark brown basally, gradually becoming lighter api- 
cally, the last two or three inches being light brown, perhaps flesh-color in life 
at the fips: 5 


1 Base of skull imperfect. 
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Measurements.—Total length, 534 mm.; head and body, 251 ; tail, 283 ; hind 
foot, with claws, 39, without claws, 36. 

Skull, total length, 66; basal length, 62; length of nasals, 32; upper tooth- 
row from canine to posterior edge of last molar, 25.5 ; palatal length, 38 ; zygo- 
matic breadth, 32 ; mastoid breadth, 19; least interorbital breadth, 8.5. 


This species is nearly related to Metachirus guica (Temminck, 
ex Natterer, MS.), of which it is the Central American represen- 
tative. The type locality of 7. guzca may be considered as the 
coast region of Brazil just south of Rio de Janeiro, Temminck 
having apparently described the species from Natterer’s speci- 
mens collected there, he also adopting Natterer’s manuscript 
name. It rather closely agrees with Mr. Thomas’s description of 
Didelphis (Metachirus) opossum (Cat. Marsup. and Monotr. Br. 
Mus., 1888, p. 329), to which he there refers D. guéca, Temminck. 
Metachirus opossum (Linn.), however, judging from Seba’s de- 
scription, on which Linnzus’s name was exclusively based, was a 
very different animal, especially as distinguished from D. guzca by 
Temminck in his monograph of this group (Monogr. de Mamm., 
I, p. 41); the upper parts being described by Seba as “ chatain 
obscur” and by Temminck as “roux de rouille ou canelle.” In 
either case the type locality is most probably Surinam ; Tem- 
minck’s specimens were, he states, from Surinam, and Seba’s 
specimens were from either Surinam or eastern Brazil. In pro- 
viding, for convenience, a fatrze for D. opossum, Surinam may be 
properly taken as its type locality. | 

The locality of the type of IZ. fuscogriseus is unfortunately not 
definitely known; the specimen was found in a bunch of ban- 
anas in unloading a fruit steamer from a Central American port, 
most likely Colon, after its arrival alive in New York harbor. 
According to Alston (Biol. Centr. Am. Mam., p. 199) this form 
of Opossum ranges from southern Mexico to Costa Rica. 


Metachirus tschudil, sp. nov. 


Didelphys myosurus TscHupi, Fauna Peruana, I, 1844, 145. Not of 
Temminck. / 

Type, No. 44848, 9 ad., Guayabamba, Peru, altitude 5500 feet, August 30, 
1894; coll. O. T. Baron. 

Above yellowish gray-brown, darker (distinctly black) along the median line, 
more grayish over the shoulders, and more yellowish brown on the sides, with 
a decided rusty tinge on the hinder part of the sides, from the region of the 
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loins posteriorly ; whole upper surface of the head, excepting the ‘ eye-spots,’ 
deep brownish black, passing into deep black on the nape, where it joins the 
well-defined black dorsal line ; cheeks and supraloral spots straw-color ; poste- 
rior base of the ears fulvous gray, forming an ill-defined patch ; outer surface of 
the limbs in general like the sides of the body, passing into dusky on the fore- 
arms ; whole lower surface pale yellowish white, this tint a little stronger on the 
breast and throat; ears light brown, apparently flesh-color in life for the ba- 
sal fourth ; fore feet brown proximally, toes nearly bare, flesh-color ; hind feet 
dark brown, the toes sparsely haired, light brown ; tail dark brown proximally 
on the upper surface only, becoming gradually lighter towards the tip, the api- 
cal third being dull whitish; less than half an inch of the basal portion is 
clothed with short fur like that of the adjoining portion of the body, The 
pouch is indicated in the skin by an area about 50 mm. in length by about 25 
mm. in width clothed with short, crisp, woolly hairs of a dark rusty brown 
color, in strong contrast with the rest of the ventral surface. The number of 
mammee cannot be distinguished. 

Measurements,—Total length, 500 mm.; head and body, 240; tail, 260; hind 
foot, 43. 

Skull, total length, 55; basal length, 51; nasals, 26; "palate, 30; zygomatic 
breadth, 26.5; mastoid breadth, 21.5; least interorbital breadth, 14.5. The 
skull is of the usual form for the genus and calls for no special comment. 


This species is distinctly indicated by Tschudi (Z. ¢.), under 
the name “ Didelphys myosurus Temm.” After citing Temminck’s 
description he notes that his specimens do not wholly agree in 
coloration with examples from Guiana and Surinam, they being 
much more intensely colored, as is the case with many other 
Peruvian animals in comparison with their east coast representa- 
tives. The difference is often so considerable, he says, as to 
many times tempt one to recognize them as distinct species. 
Metachirus tschudii is undoubtedly the western representative of 
Temminck’s D. myosurus, which, rightly or wrongly, is commonly 
synonymized with E, Geoffroy’s D. nudicaudata. | 


Metachirus nudicaudatus colombianus, subsp. nov. 


Type, No. 15448, 6 ad., Donamo, Santa Marta District, Colombia, April 20, 
1899; coll. H. H. Smith. 

Above dark yellowish brown, strongly varied with black, which forms a 
fairly well defined blackish median area; sides uniform yellowish brown ; 
head brownish black, passing into black on the top of the head and nape and 
around the eyes, which are broadly margined with black; supraocular spots 
deep buff ; fur at base of the ears above rusty buff; cheeks buff, a little paler 
than the eye-spots ; below white, tinged faintly with yellowish, more strongly 
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on the fore neck and throat; ears (in dry skin) pale brown; outer surface of 
fore and hind limbs like the sides of the body but much less fulvous and tinged 
with gray ; fore and hind feet brown with a tinge of grayish fulvous, the toes 
lighter and very thinly haired ; tail blackish brown above at the-extreme base, 
gradually becoming lighter, the lower surface throughout and the apical two 
fifths whitish ; it is clothed with thick fur like that of the body for about one 
inch at the base. 

Measurements.—Total length, 606 mm.; head and body, 296; tail, 310; 
hind foot, with claws, 45, without claws, 41. 

Skull, total length, 59; basal length, 53; length of nasals, 27.5; palatal 
length, 31 ; zygomatic breadth, 29; mastoid breadth, 18. 2; least interorbital 
breadth, 9.3. | 


Pitrers from M. nudicaudatus (type aie Cayenne) in its 
darker coloration and somewhat larger size. 


Marmosa chapman, sp. nov. 


Didelphis (Micoureus) murina ALLEN & CHAPMAN, Bull, Am. Mus. Nat. 
Hist. V, 1893, 230. Not of Linnzeus and later authors, 

Type, No. $888, ¢ ad., Caura, Trinidad, April 7, 1894; coll, Frank M. 
Chapman. 

Very much larger than JZ. murina and much darker colored. Above dark 
yellowish brown ; below pale buffy white ; black ocular spot large, extending 
from the base of the whiskers posteriorly nearly to the ear, restricted below the 
eye toa narrow line, expanded above the eye to a width of 3 to 4 mm., and 
behind the eye 7 to 9g mm. ; nose patch buff, much lighter than the top of the 
head ; ears large, pale brown ; feet yellowish, much lighter than the general 
color above; tail dull brown above, much paler below, hence indistinctly 
bicolor. 

Measurements.—T otal length (of type), 376 mm. ; head and body, 175 ; tail, 
201 ; hind foot, 25; ear from notch, 32, from crown (dry skin), 18, by 17 in 
width. ‘‘Sixteen adult males, measured before skinning, range in size as 
follows :. Total length, 361 (340-395) mm.; head and body, 171 (155-189) ; 
tail, 190 (175-218) ; hind foot, 24.4 (20-28); ear, 25 (22-29). Four females 
measure as follows: Total length, 324 (302-365); head and body, 148 (132- 
168); tail, 176 (163-197); hind foot, 22 (20-24); ear, 22 (20-23).”—Allen & 
Chapman, /. ¢. 

Skull broad, the zygomatic arches much expanded, the supraorbital bead 
heavy, expanded at the middle in old skulls into a slight postorbital process. 
Total length (of type), 41; basal length, 37; nasals, 15 ; palate, 21 ; zygomatic 
breadth, 23; mastoid breadth, 15; interorbital breadth, 8.5. 


Since Mr. Chapman and I referred the Trinidad species of 
Marmosa to M. murina, the Museum has received examples of 
true JZ. murina from Brazil and Venezuela. These show that 
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the Trinidad form—here named JM. chapmani, in honor of my 
colleague Mr. Frank M. Chapman, to whom science is so deeply 
indebted for his researches on the mammals and birds of Trinidad 
—is a very much larger animal than the true murina, and much 
more deeply colored. Average male specimens of the latter have 
a total length of about 305 mm., the head and body constituting 
about 140 and the tail 165, as against 361, 171, and 190 for JM. 
chapmant. 


Marmosa klagesi, sp. nov. 


Type, No. 16121, 6 ad., Ciudad Bolivar, Venezuela, Oct. 26, 1899 ; coll. 
Samuel M. Klages, after whom the species is named. 

Above dull grayish brown with a dark rufescent tinge, the general effect 
approaching dull russet brown ; space between the eyes but little lighter than 
the crown ; dark loral spot enclosing the eye deep black, extending from the 
base of the whiskers only to the posterior canthus of the eye, below the eye 
reduced to a narrow line, but above the eye widening so as to occupy nearly one 
third of the space between the eyes ; whole ventral surface pale yellowish white, 
brighter on the chest, fore neck, and throat ; ears brown, much darker than in 
M. murina ; fore feet pale yellowish brown ; tarsi dull brown, the toes much 
lighter. 

Measuremenis.—Total length of type, 325 mm. ; head and body, 155; tail, 
170 (collector’s measurements from the fresh specimen); ear (in dry skin) 16 x 
14; hind foot, 18. 

Skull, in size and general form, much as in 17. murina, but the supraorbital 
bead is much more expanded laterally, forming an obtuse postorbital process. 
Total length, 36.5; basal length, 31.5; nasals, 16.5; palate, 18.3; zygomatic 
breadth, 20.5; mastoid breadth, 18; least interorbital breadth, 6.3; greatest 
interorbital breadth, 8.6. 


Marmosa klagesi is based on three specimens, all males, two 
of which are adult and the other about one third grown. The 
young specimen scarcely differs in any respect in coloration from 
the adults ; the pelage, however, is softer in texture, or less firm 
and velvety. Even at this early age the skull shows an incipient 
supraorbital bead. The species seems to be very distinct from 
any previously described. It is smaller than JZ. chapmant, and 
differs from it markedly in coloration and cranial characters, 


Thylamys keaySi, sp. nov. 


| Type, No. 16068, 4 ad.; Juliaca, Peru, altitude 6000 feet, Jan. 8, 1900; 
coll. H. H. Keays, for whom the species is named. 
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Above dark reddish brown suffused with blackish ; sides lighter and more 
rufescent ; ventral surface pale buffy white ; nose patch but little lighter than 
the top of the head ; ocular patch deep black, barely enclosing the eye posteri- 
orly, and extending as a broad band to the nose; cheeks pale buff; ventral 
surface dull yellowish white ; ears blackish; feet blackish brown, the toes 
lighter ; tail rather light brown, darkest proximally on the upper surface, the 
lower surface and the apical third almost flesh-color. 

Measurements. — Type (collector's measurements), total length, 355 mm.; 
head and body, 151; tail, 204; hind foot, 22; ear (in dry skin), 15 x 14. 

Skull long and narrow, zygoma very little expanded ; nasals narrow, very 
slightly expanded posteriorly ; interorbital region flat, cylindrical ; supraorbital 
bead very slightly developed, and preseut only in very old specimens. Total 
length, 39.5; basal length, 36; nasals, 19; palate, 21; zygomatic breadth, 
20; mastoid breadth, 13; interorbital breadth, 7.7. 


This species is represented by three specimens, an ‘ old adult’ 
male (the type), a ‘young adult’ male, anda‘ young adult’ female. 
The two males present practically the same measurements; the 
female is much smaller than the males, measuring as follows: 
Total length, 317 ; head and body, 132 : tail, 185°; hind foot, 17. 
The female has no pouch ; three nipples are clearly visible on the 
left side of the inguinal region ; on the right side the skin is not 
in good condition. 

Thylamys keayst is easily recognized by its dusky brown color 
and very long tail, which is fully one fourth longer than the head 
and body. Its long, narrow skull, the nearly smooth edges of the 
interorbital region, and the very slight posterior widening of the 
nasals seem to ally it more nearly with the Zhylamys group than 
with the typical forms of JZarmosa. In coloration it also resem- 
bles 7. carrz from Trinidad, but the tone is darker, and it is also 
a much larger animal. 
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Article XVII.—CRUCIFORM STRUCTURES NEAR 
MITLA. 


By MarsHatt H. SAVILLE. 
PLATES VIII-XVII. 


During the winters of 1898 and 1900, the American Museum 
-of Natural History made extensive explorations in the State of 
Oaxaca, Mexico, under the terms of a concession granted by the 
Mexican Government, represented in the field ‘by Sr. D. Leo- 
poldo Batres, Inspector of Ancient Monuments, 

In 1898 the expedition made excavations in the mogotes 
(mounds) at Xoxo, about two leagues south of the city of Oaxaca. 
A brief résumé of these explorations has been published in the 
‘American Anthropologist, New Series, Vol. I, No. 2, 1890.’ 
Minor excavations were made at Monte Alban, near Oaxaca, one 
of the most extensive of ancient ruined cities in Mexico. This 
entire region is filled with groups of mounds, showing a thickly 
populated province in former times, 

In January and February, 1900, an expedition was in es field 
at the famous ruins of Mitla, which are situated about ten 
leagues east of the city of Oaxaca. Mitla was rarely visited by 
explorers until a few years ago. Since the completion of the 
Mexican Southern Railroad to the city of Oaxaca, the capital of 
the State, the ruins are visited by hundreds of tourists from the 
United States every year, with an increasing number of visitors 
each season. The journey is a comparatively easy one and is 
best made during the dry season, from December to April. 
Leaving the city of Puebla in the early morning, the train makes 
a gradual descent until a tropical region is reached at an eleva- 
tion of about 1700 feet above the sea. As Puebla is nearly 8000 
feet in altitude and Oaxaca 5000 feet, the tourist travels from 
the cold region to the tropics, and then into a delightful tem- 
perate zone in which are located Oaxaca and Mitla. The latter 
part of the journey is made through some of the grandest rail- 
road scenery in the world. The road winds in and out at the 


1 Before publishing the details of these explorations the Museum is to continue work in 
several other groups of mounds, during the winter season of 1g00-or. Excavations will be 
made at Cuilapa, Tectipac, and Macuilxochitl. All of these places are in the area of Zapotecan 


culture. 
[2or | 
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bottom of immense cafions, thence climbing steep grades, then | 
down into fertile valleys, the train arriving at Oaxaca in the 
evening. From Oaxaca to Mitla the thirty-mile carriage ride 1s 
over a fairly good road, and the Hacienda of Sr. Quero at Mitla 
is one of the most delightful stopping places in Mexico. 
We find the first mention of Mitla in the Post Columbian 
Nahuatl book, known as the Codex Telleriano Remensis. Un- 
der the account of what transpired during the reign of Ahuizotl, 
the Aztecan monarch who preceded Montezuma, it is stated 
that—* In the year two rabbits, which is 1494, the Mexicans 
conquered the pueblo of Mictlan, which is in the province of 
Huaxaca.”* Fray Diego Duran places the subjugation of Mitla 
during the reign of Montezuma the First.” The majority of 
original sources agree in placing his reign between the years 
1440 and 1469. From what follows in Duran’s account it 
would seem that this expedition to Oaxaca took place between 
1440. and 1454. The date 1494 of the Codex Tell. Rem. is, 
perhaps, the most trustworthy and is accepted by Gay.® The 
earliest mention of the ruins by a Spanish priest is made by 
Motolinia,* from whom we learn that Father: Martin de Valencia 
passed through Mitla sometime about the year 1537, and a brief 
account is given of a temple containing a hall in which are 
columns ; and that the edifices are more worthy of being seen than 
any others in New Spain. The first extended account of Mitla 
is given by Burgoa,® whose work is exceedingly rare. His de- 
scription of the ruins is fairly accurate, but has given rise to the 
erroneous idea concerning the vast extent of the cruciform 
chamber found under one of the * Palaces,’ and also that the 
substructures of the buildings contain subterranean galleries. 
The place was occupied by the Spaniards soon after the Con- 
quest. The now famous “ Palace of the Columns ”’ was certainly 
used either for a dwelling or as a public edifice, and a Spanish 
window, built of bricks, still exists in the southern part of the 
front wall of the structure. Several of the doorways have been 


1 Codex Tell. Rem., Loubat Edition, 1899, p. 40, reverso. 

2 Historia de los Indios de Nueva Espana, written between 1579 and 1581, panlianee in 
Mexico in 1867-80. 

3 Historia de Oaxaca, p. 185. 

4 Historia de los Indios de la Nueva Espafia, written about 1540 and first published by 
Icazbalceta in 1859. 

5 Geografica Descripcion de la Parte Septentrional del Polo Artico de la America, 
Mexico, 1674. 
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partly walled up and remains of the brick walls may still be seen. 
. One of the most important of the edifices, which contained 
mural paintings of the utmost value, has been partly demolished 
and a church and curate’s house now occupy the site.. A num- 
ber of the rooms still exist, their beautiful stone work disfig- 
ured by numerous coats of whitewash, and the court, in which 
are the mural paintings, is used as a stable. 

The modern exploration of Mitla dates from 1802, when Don 
Luis: Martin and Col. de la Laguna visited the ruins and made 
sketches of the buildings. It was from their report and drawings 
that Humboldt obtained his information concerning Mitla. In 
1806 the great French explorer Guillermo Dupaix and his artist 
Castafieda went to Milta on their second exploring tour and the 
results of this visit are published in ‘ Antiquités Mexicaines,’ 
Paris, 1834.' ; 

In 1830 the German traveller Miihlenpfordt made plans and 
drawings, the originals of which may now be seen in the Museum in 
the city of Oaxaca. Copies were made by Juan B. Carriedo, and 
published by him in the ‘Ilustracion Mexicana,’ Vol. II. This 
account was republished by Pefiafiel in his work, “Monumentos 
del Arte Mexicano Antiguo,’ and Miihlenpfordt’s drawings are 
given in the plates copied from the originals in Oaxaca.” 

About 1860 Désiré Charnay, on his first voyage to Mexico, made 
photographs of the principal edifices, which were published in 
1863.° These photographs, until recently, have been the basis for 
reproductions used in general works upon the Mexican ruins. 
The explorations of Charnay were followed by the visits of Ban- 
delier, Ober, and Ayme in 1881.* In 1888 Prof. Ed. Seler of 
Berlin copied the mural paintings, which were published by him 
in 1895 through the liberality of the Duke of Loubat.* They 
have been much defaced during the past few years, since the 
advent of the tourists, and the colors are fast disappearing. 

1 This work is also included by Kingsborough, but there is some diechonariey in the two 
publications, both in text and plates. Some material found in one work is not given in the 
Pe A achet in Berlin in 1890, an unwieldy work but of great importance. One volume 
of text, in Spanish, French, and English, and two volumes of plates. 

3 Cités et Ruines Américaines, Mitla, Palenqué, Izamal, Chichen Itza, Uxmal; recueillies 
et photographiees par Désiré Charnay, avec un texte par Viollet-Le-Duc, suivi du Voyage et 
des Documents del’Auteur. Text and Atlas of 49 photographs. 

+ Bandelier, ‘ Archzological Tour in Mexico in 1881’; Ober, ‘Travels in Mexico’; Ayme, 
‘Notes on Mitla, Oaxaca, Mexico, with Plans and Measurements of the Ruins,’ 1882. 


5 Wandmalereien von Mitla Eine Mexikanische Bilderschrift in Fresko, 1895. A most 
valuable work, which contains a scholarly analysis of the deities depicted in the frescoes. 
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In>1395 ‘Prot, Wii. diolmes. spent one week at Mitla, on the 
Armour expedition, and his work is the most instructive study 
and description of the ruins which has ever been made.* None 
of these explorers, with the exception of Dupaix, have made ex- 
cavations and their publications relate to the remains above 
ground. During the past century the condition of the buildings 
has deteriorated to a certain extent and no attention has been 
paid to them by the Mexican Government, except to appoint a 
guardian to prevent flagrant vandalism. It is a pleasing matter 
to record that last winter the Government, at last aroused to the 
value of these wonderful ruins, made an appropriation for their 
preservation, and active measures are being taken to shore up 
walls which are in danger of falling, and a fence has been built 
around the * Palace of the Columns.’ Furthermore, visitors are 
not to be allowed free access to the edifices, but must visit them 
in company with the Inspector. 

Excavations for the American Museum of Natural History 
were made in the vicinity of the famous ‘ Palaces’ within a radius 
of ten miles from east to west, and about three miles from north 
to south. In the valley in which the Mitla ruins are located are 
many mounds in which excavations were made, revealing the 
foundations of buildings now entirely destroyed; buildings par- 
tially destroyed, in which the rooms were cleaned out; and 
tombs, the walls of which were of stone with the ‘mosaic’ pat- 
terns seen in the * Palaces.’ Two burial places were discovered, 
but for their complete exploration more time was required than 
was at the disposal of the expedition. In the tombs and burial 
places more than thirty skeletons, in a more or less imperfect 
state of preservation, were taken out. The doorways of the 
burial chambers faced the west, but there was no regularity in 
the manner of interring the dead. 

The hills to the east of Mitla were explored and bie ruins in- 
vestigated were designated Guiaroo, that being the name of the 
mountain which rises above them to the northeast. Between 
Mitla and Guiaroo is the Hacienda of Xaaga, and at this place 
is an extensive group of mounds known as Xaaga, Near Xaaga 
two tombs were discovered, and a small adobe building, almost 
entirely destroyed, was excavated. In the center of the room a 


1 Archeological Studies among the Ancient Cities of Mexico, 1897. 
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cache of 120 copper, tau-shaped objects was found ;. these may 
be cutting implements but are more generally regarded as 
money. : 

A cruciform structure was discovered more than twenty years 
ago, in the largest mound at Xaaga; first described, very briefly, 
by Bandelier, who gives a rough plan of this structure but no meas- 
urements.’ As the top of the mound containing the chamber is 
occupied by the Hacienda building, the steps leading to which 
cover the entrance, it is impossible to photograph the doorway. 
Details. will be given further on. 

In the Guiaroo Group, in the foot-hills, two ruined adobe 
buildings and a cruciform, subterranean chamber were explored, 
and, for the first time, were cleared of the dense underbrush 
which covered them. These ruins were visited by Dupaix in 
1806 and the cruciform structure described by him. They had 
not been visited by any explorer since that time. 

CRUCIFORM STRUCTURES.—In this paper I shall take up only a 
single feature of the Mitla remains, namely, the great cruciform 
structures, four of which have come to our knowledge. One is in 
the Main Group of ‘ Palaces,’ one at Xaaga, and two at Guiaroo. 
It is possible that others exist in the valley to the east of the 
‘Palaces.’ Three of these chambers, which were unquestionably 
designed for tombs of the ancient priests, have the ‘ mosaic’ deco- 
ration. No structures of like character are known in any other 
part of Mexico or Central America. They are by far the most 
elaborate and important burial chambers yet found in the New 
World, both in size and in beauty of stone work. Unfortunately 
none have been opened by archeologists, and we know nothing 
of what they formerly contained. ‘Their form lends an added in- 
terest to these chambers, and analogies might be drawn with the 
crosses of the Old World ; but such speculations are not germane 
to the purpose of this paper. The cross is not uncommon in old 
Mexican remains and must have had some deep meaning with 
the ancient peoples of this portion of our continent. The rea- 
son why these chambers were so constructed, in the form of 
a cross, I shall not undertake to answer, but hight may be thrown 
on this question as archeological research progresses in the near 
future, 


1. OD, Cit ss BP. 300, 35) 
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WITLA.—— Pn he substructure. of “edifice ‘20, Group F,. 18a 
cruciform structure, the plan and measurements of which I in- 
troduce for the sake of comparison, as well as to finally correct a 
_ widespread error regarding the length of the chamber forming 
the base of the cross, which extends southward under the court- 
yard of this group. Burgoa gives the tradition, extant among 
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Fig. x. Ground Plan of Cruciform Structure, Mitla. 


the Indians in 1674, that the passage “ran more than thirty 
leagues under ground,” and it was the current belief, at the time 
of my visit, that the chamber extended the length of the courtyard 
from north to south. Nevertheless, I find in Ayme’s ‘Notes on 
Mitla,’ a statement that he made several excavations, and found 
its entire length about 9} feet. At the time I was not aware 
of Ayme’s investigations and therefore made an excavation in the 
same place, the results of which corroborated the accuracy of his 
statement. During the eighteen years intervening between the 
two excavations, the chamber had been partially filled with earth 
and stones which had probably washed in during the rainy sea- 


* I follow the sketch map of Mitla published by Prof. William H. Holmes in his ‘ Archzo- 
logical Studies Among the Ancient Cities of Mexico,’ Part 2, Plate XX XIX, opposite p. 279. 
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son. I have recently learned that Dr. Sologiiren made a trench 
here a few years ago. 

Figure 1, after Miihlenpfordt, shows the ground plan of this 
cruciform structure. I shall not enter into a general description, 
as the main groups at Mitla and this chamber have been meas- 
ured and described many times. I did not think it necessary to 
repeat the work of measuring, but a careful comparison of the 
figures given by Dupaix, Bandelier, Ayme, Holmes, and Corner,’ 
shows that no two explorers agree in their measurements of this 
important structure. The dimensions I give, taken from Miih- 
-lenpfordt, are probably not far from correct, but can only be 
considered approximate. 

The entrance was undoubtedly at the base of the cross and 
faced: the south, As before stated, this part of the tomb is 
beneath the courtyard, and a flight of steps leads upwards to the 
other three rooms, which are in the substructure of the ‘ Palace,’ 
above the level of the court. The walls of the several chambers 
are “mosaic,’—that is, the geometric designs are made by the 
fitting together of small stones of different sizes. Some of these 
stones are more deeply imbedded than others, resulting in a geo- 
metric pattern formed by the projecting stones. This ‘mosaic’ 
or grecque work is shown in Plate I, from a photograph taken 
by Winfield Scott of a portion of the ‘ Palace,’ below which is seen 
the present entrance to the cross. Most of the‘ mosaic’ panels are 
nearly destroyed, the designs being traced by the broken edges of 
the projecting stones which had formed the pattern. Some traces 
yet remain of a coating of white cement, painted red. It is ex- 
tremely probable that the defacing of the panels of the chamber 
has been done by the Indians and not by tourists. The Indians 
have a belief that stones or fragments taken from the buslcings 
will, sooner or later, turn to gold. 

The following dimensions are approximate : 


Extreme length from east to west, 45’; extreme length from north to south, 
aa. length of base of cross from southern end to lower step, 94’; length of 
steps, 3'; top step to corner of arms, 4’; length of eastern and western arms, 20’; 


+ * Mitla: An Archeological Study of the Ancient Ruins and Remains in that Pueblo,’ 
published in the * Journal’ of the Anthropological Institute of Great Britain, New Series, Vol. 
II, Aug.-Nov., 1899. This is the most recent publication on Mitla, The author states that 
he visited Mitla in 1891. 
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length of northern arm, head of cross, about 13’; average height of western, 
northern, and eastern arms, 64’ ; average width of galleries, eastern, northern, 
and southern arms, 54’. 


XaaGA.—The Hacienda of Xaaga comprises the extreme 
eastern end of the Valley of Mitla, and extends for miles to the 
eastward ; the mountains, in 
which are the ancient quar- 
ries and the Guiaroo groups, 
form a part of this -ereat 
estate. The Hacienda build- 
ing 18 “about ‘three! mites 
southeast of the village of 
Mitla and is built on the top 
oF the principal 2 mound. 
-Near the.house are the huts 
of the Indian laborers, some 
of which are placed upon 
ancient mounds, while scat- 
tered about in the immediate 
vicinity are other remains. 
In the great mound under 

pa a aaa Ea ae the Hacienda building is the 
x Ground Plan of Cruciform Chamber, cruciform structure, the 
} ground plan and entrance 
of which are shown in Figures 2 and 3. The entrance at the 
foot of the cross faces the west and was found sealed by 
a large’ stone -Tésting*on.‘a “step 16° “cm, an. height; a’ short 
distance from the edge of the mound. The floor of the struc- 
ture 1s approximately on a level with the ground in the im- 
mediate vicinity. An excavation of this mound would very 
likely reveal walls and possibly the ruins of a building: this was 
the case in mound 2, in which tomb 1 was found during the 
past winter: the tomb was in the western side of the mound 
and excavations revealed walls and a filled-in structure. The 
four chambers which form the cross are covered by large, flat 
roof-stones. Over the western chamber or base there are four 
stones which form the lower roof, and beyond are four others 
which extend to the junction of the four arms. The height of 
this chamber varies ; at the entrance, which 1s low, it is 1 m. 15 
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em, in height.: At.a distance: of 2am, 60 en from the door the 
roof rises 6 cm., the average height throughout the entire struc- 
ture beingr1 m.68cm. Over the eastern chamber or head of the 
cross, one stone forms the roof; over the northern arm are three 


and over the southern arm as 


are four stone slabs. ‘The 
WW \ 


center of the cross is covered 
by a single large stone, at 
which point the floor is de- 
pressed a5 cm, The. feor 
of the entire structure is 
covered by cement 6 cm. in 
thickness. 

The stone work of the 
eleven walls resembles that 
of the outer walls of the 
‘Palaces,’ being composed 
Oi Ayes Courses. Of . stones. 
In the center of each of the 
walls is’ a “mosaic: pavel, 
In the different panels are Fig, 3. Entrance to Cruciform, Chamber, Xaaga. 
found repeated all of the 
various designs seen in the ‘ Palaces’ and several peculiar to this 
structure. These panels are colored : the inner surface is painted 
red, while the design in relief is covered bya thin coating of 
white cement. Each of these panels is composed of from three 
to five stones. In the eastern side of the southern arm, at the 
point indicated in the ground plan (Fig. 2), is an animal’s head, 
carved out of stone, painted red, which projects about 6 cm. 
from the-wall above the panel. This feature was found in two 
‘mosaic’ tombs discovered at Mitla the past winter. The di- | 
mensions of the chamber are as follows" : 


Extreme length from east tO Weel. <i. ira tate eG as OT 7T em:, 
Extrente teneth’ from north to south... :.a%45s sae is 7m, o8 cm, 
Trength of Daserar-Crimsyitc5 eo) Peck oe oa ge Re & 1.72 em, 
Length of Weadcoloneawaiair js. ay artes ic gee eas 2m. 64cm. 
Length of northern and sotithern arms.¢ 164. 5)s0% 3m, 43 om. 


1 These measurements are in metres, taken during the expedition of 1898. The measure- 
ments taken at Mitla and vicinity are in feet and tenths, for the reason that my metric system 
tape line mysteriously disappeared. 


October, rgoo. | 14 
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Width of northern and southern arms............ Im. 35 cm. 
Width of entrance and entire base of cross........ 80 cm. 
WV iKCANG@iaheAd Or CEOS 4, Ss Sos bk cade Bs aeRO Im 32 om, 


Gu1aroo. — The general location of this group is shown in 
Plate II, being in the depression of the mountain range, directly 
in the center of the picture, outlined against the horizon. They 
are situated about four miles east of the village of Mitla and the 
hill upon which they are located is about one thousand feet above 
the valley. The high peak at the left is Guiaroo mountain ; 
Guiaroo is a Zapotecan word, meaning high mountain.’ The 
Xaaga ruins are in the valley at the base of the mountains, at the 
right of the picture. The quarries are in front of Guiaroo peak, 
on the mountain, the top of which is barely discernible in the 
view. In the foreground are the two main groups of ‘ Palaces.’ 

The hill is covered by a dense underbrush and there was for- 
merly no road leading up to the ruins from the valley below. 
There is a fairly good ox-cart road to the base of the foot-hills, 
and from that point a road was made to the summit, so that now 
the ascent may be easily accomplished on horseback. ‘The spur 
on which the ruins are located is separated from the lower hills 
to the west, and the high mountain ridge to the east, by deep and 
almost impassable barrancas. 

The view looking west from the ruins is magnificent ; the entire 
valley of Mitla is spread out before one, and the high mountains 
of the Mixteca, forty miles distant, are seen in the background. 
This spur would have formed a natural stronghold in case of 
attack by an enemy, as the only practicable approach would have 
been from the high hill to the north, on which the ancient quar- 
ries were located. It is not a desirable location for a large 
settlement, for the reason that the entire available space on the 
summit 1s occupied by the temple and sepulchral ruins, and it 
would have been impossible for the steep sides of the hill to be 
used for habitation sites. 

Gut1Aroo. Lower Group.—The entrance of the cruciform 
chamber, discovered by Dupaix, is illustrated in Plate III, and 
the ground plan is given in Figure 4. Dupaix’s plan is not cor- 


. 

* The common term used_by the natives in designating the ruins is ‘ paderones,’ a corruption 
of the Spanish word paredones, walls. The Zapotecan term is édasul lyobaa. Lyobaa is the 
Zapotecan name of Mitla. ; 
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rect: his plan shows steps which have never existed, and the 
cross section which he gives of the tomb, with “ mosaic’ panels, is 
absolutely wrong! The walls | 
of this structure are com- 
posed of medium sized stones, 
covered with cement ; in the 
center, where the four arms 
join; the four corners are 
made of large stones. The 
walls are painted, the lower 
halt: being red, the wpper 
part white, the natural color 
of the cement. The di- 
mensions of the structure do 
not show the regularity seen 
in the Xaaga tomb.’ Fig. 4. Cruciform Chamber, Guiaroo, lower 
The dimensions (given in 8fUP. 
feet and tenths) are as follows: 


a a ET Oe SS eT Oe EY 
Ouse On! Cane SOS eae OS ern eee 


Extreme length from east to west. is sai eae es ners 24, feet 
Extreme Jéngth from north tO south, o.e 445.56 feurns 29.9 feet 
Renato Page -Olrerokeican pagan eu eae rae are eS FQ > feet 
Length Of Bead: of ards 6 8 Poly iis ee 9:3 feet 
Te ery egthy ol TCE A ae ein ak he esp eyo eg au A g.2 feet 
Leight sOULMeRR Otitis ipe o> Hp eee geeoeia a 9.9 feet 
A FICE GE CAVA) a acco eo Lo sae Cae ee en eee 2.6 feet 
AN Fath OF saeael OR Chowan! i ats G75} ia tg gk eter al 3.1 feet 
Width. of Gd Of NOTHOTH- ATION; « s0 6. Cie ee eek ess 3. feet 
Width of end of southern arm.......... OE i lay Me ce 3.2 feet 
Average height of the chamber, .. oes eye ee ays 4.4 feet 


At the present entrance,which is at the base of the cross, and faces 
the west, there are no signs of any stone which might have served 
to seal the chamber. It is but a slight distance below the level, 
between the two adobe houses, and the eastern part of the vault 
is under the eastern adobe house, a portion of the wall being seen 
in the upper right-hand corner of Plate III. The rude stone 


1 Dupaix gives the following description of this tomb: ‘‘ Under the principal entrance of 
this building, at a very little depth, is a subterranean sepulchre: it is constructed in a simple 
style, and its plan is in form of across, constituting four chambers, the walls of which are 
coated with square stones polished and painted with ochre. A flight of stairs leads to it, and 
their descent faces the west. We found nothing in this dismal vault but the remains of a deer 
anda kid, which some leopard or wolf, the present occupants of this ancient house, had dragged 
to this solitary spot.”’ he 
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work of this structure is somewhat similar to that of two small 
tombs found in the valley, and may indicate the work of the later 
Zapotecan occupants of Mitla. They resemble also the stone 
work of the Xoxo tombs where the ‘ mosaic’ treatment of decor- 
ation 1s entirely absent. In the valley tombs, however, no funeral 
urns like the Xoxo urns were found. 

Gu14Ro00, UPPER GrRouP.—The great cruciform subterranean 
chamber now to be described, which is destined to be one of the 
great attractions of Mitla in the future, is.on the upper part of 
the hill about one hundred feet above and six hundred feet north 
of the main group, a little more than four miles east of the Haci- 
enda of Mitla. To the northwest and higher up in the range 
of hills, about one mile distant, are the old quarries from whence 
were transported, in the ancient times, the immense blocks of 
stone which form the door lintels of the more important‘ Palaces’ 
of Milta. Many immense quarried stones still lie scattered about 
at the quarries, while others have been partially broken out from 
the bed rock. The large blocks used in the construction of the 
cruciform chamber were transported from this place, and on the 
road between these two points are several large blocks which were 
evidently being moved to the chamber when the work ceased. 
The method of transportation was probably by means of rollers 
and large ropes. The stones were dressed at the quarries and 
the ‘mosaic’ designs carved: after--they were placed in the 
structure. 

In an article on ‘Oaxaca and its-Surroundings,’ by Dr. N. H. 
Wheeler, published in the ‘ Popular Science News’ for January, 
1896, this cruciform structure 1s mentioned; and in a smail bro- 
chure issued later by the Mexican National Railroad, under the 
title ‘Tropical Tours to Toltec Towns,’ the writer quotes from a 
newspaper article signed ‘ W.’ (probably Wheeler) in which a brief 
description with measurements is given of this tomb. The cham- 


1 This great chamber was first visited by Ober in 1881, who gives the following brief notice 
of its existence: 

‘* That the hills about are full of ruins which no one has seen of late, we were fully con- 
vinced. We visited several sepulchral structures of stone, their inner surfaces carved into the 
same strange shapes as adorned the walls. Prof. Bandelier, sent out by the Archzological 
Institute of America, had remained here twelve days, but had not seen these paredones or In- 
dian walls, in the hills which we visited. . . . We ascended the high hills in quest of the 
paredones ‘above the valley,—a most tedious climb, over ridges and through barrancas. We 
found the largest paredon in a dense thicket on a hill commanding the whole valley near the 
gap through which passes the trail to the Mixe village of Ayutla. A sepulchre is formed here 
of massive blocks in the form of a cross, about ten feet deep, six wide, and thirty long. All the 
inner faces of these immense blocks are sculptured, like those of Saga, while other dressed 
rocks are scattered about.’’—Of. c7zt., pp. 541, 542. 
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ber was covered by forest and half filled with debris, composed of 
rubble stone and earth. The view in Plate IV was taken before 
clearing out the debris and gives a good general idea of the cru- 
ciform plan of this structure. In the background to the left the 
zig-zag bridle path is seen, which leads into the region occupied 


Fig. 5. Ground Plan, Cruciform Chamber, Guiaroo, upper group. 


by the Mixe Indians, and is also a highway, but not the main one 
to Tehuantepec. 

Figure 5 is the ground plan of the chamber, and shows that 
the angles formed by the junction of the side and end walls of 
the arms of the cross are not perfect right angles. 

Apparently this structure was never completed. The debris with 
which it was partially filled did not contain the slightest trace of 
remains of human workmanship, and had probably fallen down 
and washed in from a ruined structure occupying a pyramidal- 
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shaped mound about twenty feet in height; the base of this mound 
adjoined the northwest corner of the structure, indications of 
which are seen in Plate VIII, at the upper left-hand corner. 
The large stones were pinched in place by means of the holes in 
the back of them (see Plate VII), and the perfect joining of these 
immense blocks re- 
veals the absolute 
mastery of the stone 
worker's: art, 1 ie 
carving was done 
after the walls of the 
chamber were com- 
pleted, -and--the dé 
signs must have 
been: traced out on 
the wall surface be- 
fore the cutting of the 
"dMOSalc >: Dates 
Stone chisels might 
have been used and 
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drawing of the end 
of the northern arm 


B.Wiber 
Fig. 6. ‘Mosaic’ Patterns, Wall of Cruciform Chamber, js shown in Figure 62 


eo pesrat ea whether the grecques 
are purely decorative or are conventional symbolism it is im- 
possible to say. By a stretch of the imagination the upper and 
lower patterns might be resolved into a series of Swastikas. 
These three designs form continuous bands of decoration around 
the chamber ; a single break in the carving is found in the plain 
end wall of the southern arm, a curious feature of which is the 
hole for pinching (see Plate VI). The depth of the carving is 
about three-fourths of an inch, and as a rule the serrated edges 
of the patterns are slightly beveled. In one place which was 
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well protected from weathering by the debris, a small section of 
the design still preserves on the part in relief a very thin coat- 
ing of cement painted red. The floor of the chamber is not 
cemented, another proof of its unfinished condition. 


In Plate IX are three stones which lie close to the southern 
end of the structure; holes for pinching are seen, and on the stone 
at the right is a raised ridge, similar to the one shown on the 
stones in place in Plate V. These blocks do not bear ‘ mosaic’ 
carving, and were apparently intended to form the end of the 
western arm, the opening. The dimensions of the chamber are 
as follows: 


Extreme length from east to west, 32'.8. 

Extreme length from north to south, 28.6. 

Length of northern, eastern, and southern arms, TP 

Width of northern, eastern, and southern arms, 5’.2. 

Length of western arm to end of sculpture, 11’. 

Total length of wall, 15'.9. 

Width of eastern arm, 5'.2. 

Height of chamber, 7% feet. 

Dimensions of largest block, southern wall of western arm, 124’ X 3'.3 x a 

Above and below the three ‘ mosaic’ bands are plain caer the upper one 
.4 high, the lower one.7. The ate of the various ‘mosaic’ designs are, 
respectively, upper, 2’.1, center, 2'.14, and lower, 1’.9. 


Rising from the northwest corner of this subterranean chamber 
is a pyramidal mound, the foundation of a building now entirely 
destroyed. Onthe top we found the remains of a much decayed 
skeleton, buried about two feet below the surface; two stone 
heads were also excavated near by, one of which is shown in 
Figure 7; it is beautifully carved and is one of the finest pieces 
of stone carving from Oaxaca, It is perhaps a portrait of one of 
the former occupants of this locality ; the aquiline nose is one of 
the characteristic features of the modern Zapotecan Indian. The 
head is cut from a piece of volcanic tuff and is 5% inches high and 
4inches wide. The projection at the back shown in Figure 7 has 
served to fasten the head in a stone wall, either in the outer or 
inner wall of a tomb. 


In tomb 1 at Mitla two heads were found projecting from the 
front wall of the vault, one on either side of the door, shghtly 
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above the line of the lintel. In tomb 4 two stone animals’ heads 
were found in the interior of the chamber, one near the northeast 
corner, and the other in the southeast corner, both projecting 
just below the roof. 

Cuita.— There is one other cruciform tomb which has come 
to my notice, and I here- 
with introduce the descrip- 
tion which Bancroft gives, 
taken from Dupaix, which 
is as follows: “ At Chila, in 
the extreme southern part 
of Puebla, is a hill known 
as La Tortuga, on which is 
built an unterraced pyra- 
mid, erghty-elgh+t feet 
square at the base, fifty-five 
feet high, with a summit 
platform fifty feet square. 
It is built of hewn stone 
and covered, as it appeared 
from Castafieda’s drawing, 
with cement. ‘The exterior. 
surface 1s much broken up 
by the trees that have taken 
7 oT rooy “there... A) stairway 
Cieeee ce ere leads up the westeny trone 

Néar the northeastern 
corner of the mound is an entrance. leading down by seven 
stone steps to a small tomb about eleven feet below the surface 
of the “eround; and: not under the® mound, “At the fo0tvof 
the steps is an apartment measuring five and a half feet long and 
high and four feet wide, with a branch or gallery four feet long 
and a little less than three feet wide and high, in the center of 
each of the three sides, thus giving the whole tomb in the ground 
plan thetorm “of ‘a -eross, "2 There is. certainly a general 
resemblance to be noted in this tomb structure to those at Mitla ; 
the interior is lined with hewn blocks laid in hme mortar and 
covered with a fine white plaster, the plaster on the ceiling being 
eight or nine inches thick. The discovery of human bones in the 
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lateral galleries leaves no doubt respecting the use to which the 
subterranean structure was devoted.”* (See ground plan in 
Figure 8.) | | 

There is another point of resemblance between the Chila cross 
and the chamber under the Mitla ‘ Palace.’ Both structures have 
an entrance facing the south, whereas the entrances to the Xaaga 
and Guiaroo chambers face the west. The 
Zapotecan tombs at Xoxo and one of the tombs 
excavated at Monte Alban have doorways fac- 
ing the west, which direction appears to have 
been the common one and probably had some 
symbolic meaning. In the Maya region this is 
not the case; no fixed point of the compass _ 
was used in the placing of the entrances to 
their burial chambers. As yet we have inade- 
quate data, practically none at all, concerning 
the burial customs in other parts of Mexico. eet! ea eine. 

The massiveness of the construction, and Cheeiiorn Chamber, 
simple and chaste ornamentation, place these | 
great Mitla tombs in a class unapproached by any other 
known burial chambers in ancient America. As noted by 
Holmes, the geometric fretwork mosaics differ from the great 
facades of the Yucatan buildings “in subject matter rather 
than in kind, for the decorated surfaces there, though de- 
picting animal forms, are mosaics in the sense that they are 
made up of separate hewn or carved stones set in mortar 
to form ornamental designs.’ This method of construction 
brings the Mitla ‘Palaces’ and smaller tombs into direct 
relationship with the Yucatan ruins. So far as I am aware, out- 
side of Yucatan no other group of buildings with the exception 
of Mitla have this ‘mosaic’ style of stone work. In Plate X 
I have brought together side by side a view of a section of the 
front of the ‘ House of the Governor’ in Uxmal, Yucatan, and a 
picture of the northern end of the ‘Hall of Mosaics’ in the 
Palace of the Columns at Milta, which will illustrate the close 
resemblances of the construction. There is one point of vari- 
ance, however, which is quite noteworthy, namely, in the roof. 


=e 


* Bancroft, ‘ Native Races of the Pacific States,’ Vol. IV, Antiquities, Chap. IX, pp. 465, 
466. 
3 Holmes, of. cit., pp. 247, 248. 
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In the whole area of Maya culture the style of roof is what is 
known as the Mayan or triangular arch, whereas in the Mitla 
buildings a flat roof was used. In Yucatan flat roofs are reported 
from but one ruin—Tuloom, on the eastern coast of the peninsula. 
Stephens describes a small building visited by him in 1841 in 
which the ceiling is flat, and several others with fallen roofs, but 
with indications of the same method of roof construction.’ On 
the tops of some of the walls in the Mitla edifices may still be 
seen the mortar sockets m which formerly rested the ends of 
wooden ceiling beams. In the Mayan remains outside of Yucatan, 
for example in Palenque, where much stucco was employed, 
and at the ruins of Copan, Honduras, where the great feature 
is sculptured monoliths, this ‘mosaic’ work is not found. 
Stucco is sparingly used in Yucatan, and there are no traces of it 
in Mitla. Moreover, there is very little separate stone sculp- 
ture in Yucatan, and none at Mitla. The absence of carved 
monoliths at Mitla is striking, when we consider the great mono- 
lithic lintels of one of the ‘ Palaces,’ where there are single stones 
nearly twenty feet in length. It seems very probable that Mitla 
and the Yucatan ruins belong to the same epoch and are the re- 
mains of a people having kindred ancestors, I have elsewhere 
offered the suggestion that the building of Mitla was by the 
Nahuas, and that Zapotecan occupancy was the result of con- 
quest. Modern research points to a common ancestry of both 
the Nahuan and Mayan peoples. 


1 Stephens, ‘Incidents of Travel in Yucatan,’ Vol. II, pp. 391, 392, and pp. 398, 399. His 
description is interesting, and as the ruins of Tuloom have not been visited since that time, I 
quote what he writes concerning this roof: ‘* The interior [of the chamber] is about seven feet 
high, and discloses an entirely new principle of construction. It has four principal beams of 
wood, about six inches in diameter, laid on the top of the wall from end to end of the cham- 
ber, with smaller beams, about three inches in diameter, laid across the larger so closely as to 
touch, and on these cross-beams is a thick mass of mortar and large pebbles, which was laid on 
moist, and now form a solid crust, being the same materials which we had seen in ruins on the 
floors of other rooms.’’ This describes what was also the probable construction of the roofs of 
the Mitla ‘ Palaces.’ 


Article XVIII.—ON MAMMALS COLLECTED IN 
SOUTHEASTERN: PERU, BY MR. H. Hy KEBAYS, 
WITH DESCRIPTIONS OF NEW SPECIES. 


By Jc Ay ALLEN, 


The Museum has recently received two small collections of 
mammals made by Mr. H. H. Keays, at Juliaca, in southeastern 
Peru, a little to the westward of Lake Titicaca. Mr. Keays 
writes: “Our camp is situated in’ the loop of the Inambary 
River. The country is very broken, with deep narrow cafions, 
and is covered with a dense undergrowth of shrubs and vines, 
with here or there a palmetto or a cedar rising above the sur- 
rounding vegetation.” He gives the altitude as 6000 feet, and 
the position as latitude 13° 30’ S., longitude 70° W. 

The collections number only 18 species, but contained several 
not previously described, and others of special interest. The 
collector’s field notes are enclosed by marks of quotation, and are 
followed by the initials H. H. K., when not otherwise indicated. 


1. Chironectes minimus Zimmermann.—One specimen, an 
adult male, taken Jan. 28, 1900. Mr. Keays says it “came into 
the mill in the flume, the flume at that time taking up all the water 
of the creek,” 


2. Didelphis pernigra Alen. 


Didelphis pernigra ALLEN, Bull. Am. Mus. Nat. Hist. XIII, 1900, 191. Oct. 
23, 1900. 


Three specimens, as already described (/. c.). “ Apparently 
quite common, judging by their signs along the trail. One of 
these animals had been robbing my traps of their bait for several 
days when he was caught by one front toe.”—H. H. K. 


3. Thylamys keaysi 4Z/en. 
Thylamys keayst ALLEN, Bull. Am, Mus. Nat. Hist. XIII, 1900, 198. Oct. 
23, 1900. 
Three specimens, as already described (/.¢.). “Two of the 
three specimens were found dead in the trail, having been killed 
[219] 
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by some small animal of about their own size. The other was 
taken in a trap placed in a runway. Their stomachs all con- 
tained beetles. <A. K. 


4. Lagidium peruanum J/cyen.—One specimen, Tierapata, 
Peru, Oct: 0, 1.000, 

“This species is not to be included among the animals of this 
region |Juliaca]. They exist in suitable places from Lake 
Titicaca to the Andes. None were seen on the east side of 
the range, nor have I heard of any on this side. They subsist 
upon grass and inhabit the rough, rocky cliffs, living in the 
crevices of the rocks, They are very active, and are able to run 
up or down a perpendicular rock. They are most active in the 
morning and evening, though I have seen them at all hours of the 
day.”—H. H. K. 


5. Dactylomys peruanus, sp. nov. 


Type, No. 16060, @ad., Juliaca, Peru, altitude 6000 feet, March 15, 1900 ; 
Coll. H. H. Keays. 

Pelage soft and full, with long bristly overhairs, but without spines. Above 
nearly uniform yellowish brown, varied with black-tipped hairs, without ten- 
dency to a darker median area; lighter yellowish brown on the sides; sides 
of nose whitish ; top of nose sooty gray; top of head, to a line in front of the 
ears, gray varied with light yellowish brown ; below white, tinged irregularly 
with pale buff, and with a faint brownish post-pectoral area ; the color of the dor- 
sal surface encroaches upon the sides of the abdomen, near the lower edge of which 
are situated the mamme, leaving a very narrow white ventral area; base of the 
tail below bright ferruginous ; fore arms and legs concolor with the sides of 
the body ; fore and hind feet grayish brown, becoming lighter on the toes ; ears 
broad, rounded above, brown, nearly naked, with a thin marginal fringe of long 
bushy hairs ; tail considerably longer than the body, for the basal two or three 
inches heavily clothed with long black hairs tipped with whitish, giving a 
grizzled dark gray effect above and on the sides, lighter below ; apically the 
hairs become thinner, the annulations gradually becoming visible at about the 
end of the basal fourth ; the rest of the tail is thinly clothed with long brownish 
black hairs, which form a well-developed tuft at the end, the scales, except at 
the extreme tip, visible through the hairy covering. The greater part of the 
head and the basal portion of the tail are gray, in strong contrast with the dark 
yellowish brown color of the upper surface of the body. Mammee 4, abdominal; 
at least, no others can be discovered in the present specimen. 

Measurements,—T otal length, 560 mm ; head and body, 240; tail vertebra, 
320; hind foot,.51 (without claws, 44); ear from notch (in dry skin), 14. 

Skull.—Unfortunately the basal portion is broken, so that full measurements 
cannot be taken. Total length, ; basal length, 


; zygomatic width, 
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32; mastoid width, ; interorbital width, 17; length of nasals, 17; width 
of nasals in front, 6.5; distance from nasals to fronto-parietal suture, 19.5 ; 
diastema, 12.5 ; palatal length, 17 ; upper toothrow, 16; lower toothrow, 16.5 ; 
lower jaw from tip of incisors to posterior border of condylar portion, 41.3 ; 
height at condyle, 15. 


Dactylomys peruanus is based on a single female, with the teeth 
well worn, showing it to be fully adult. In respect to its capture 
the collector states (MS. notes) : “I was looking after my traps 
just after daylight when I noticed this specimen running along 
the water’s edge of the creek. 1 had no trouble killing it with a 
stick. Its stomach was filled with the inside of a palmetto nut, 
or some white tender root.”’ | 

The only previously recognized species of the genus Dactylomys 
is D. dactylinus (Desmarest, 1817, ex E. Geoffroy MS.), based on 
a specimen in the Paris Museum, received from the Museum at 
Lisbon, and supposed to have been brought from Brazil.t A 
second specimen, a male, was collected by Natterer, on the Rio 
Negro ; two specimens, a male and a female, were obtained on 
Castelnau’s Voyage near Sarayacu, on the pampas of northeastern 
Peru (cf. Deville, Rev. et Mag. de Zool., 1852, 357) ; Dr. Giinther 
records (P. Z. S., 1876, 743) the reception at the British Museum 
of “two fine skins of this rare Rodent, unfortunately without 
skulls, from the Rio Napo,” concerning which he gives no further 
particulars ; and Dr. Jentink mentions (Notes from the Leyden 
Museum, IX, 1887, 224) the acquisition by the Leyden Museum 
of an adult male, skin and skull, from the neighborhood of 
Nauta, opposite the mouth of the Ucayali River, “in north- 
eastern Peru or Ecuador.” Dr. Jentink gives external measure- 
ments and measurements of the skull of his specimen, but says 
nothing about its coloration. Neither can I find that the Nat- 
terer specimen has been described, beyond a transcript of 
Natterer’s field notes by Dr. Pelzeln (Brasilische Sdugethiere, 
1883, 65), giving a few measurements and the color of the naked 
parts in life. | 

The original type specimen of the species has been repeatedly 
described, by various authors, and its skull and dentition figured 
(cf. Desmarest, I. Geoffroy, Waterhouse, etc.). Judging from 
these descriptions D. peruanus is very much smaller than D. 


1“* Patrte: Amérique méridionale; probablement Brazil,’’—I. Geoffroy, Mag. de Zool., 
1840, Mamm., p. 48. ; 
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dactylinus, and very different in coloration. I. Geoffroy gives 
(Mag. de Zool., 1840, Mamm., 29) the length of the head and 
body of the Paris specimen as 350 mm. and the tail as 420; Dr. 
Pelzeln states that Natterer’s specimen measured, total length 
2’ 3”, length of tail, 154”; Dr. Jentink’s measurements of the 
Leyden specimen are, head and body, 328 mm., tail, 406 mm. 
The corresponding measurements of the type of D. eruanus are, 
240mm. and 320 mm, ‘This example is an old female, while the 
Natterer and Leyden specimens are males, but the difference is 
apparently far too great to be merely sexual. 


6. Proechimys simonsi Zhomas.—This recently described 
species is represented by a single specimen, an adult female, 
which agrees perfectly with Mr. Thomas’s description. 

“T obtained this specimen on a tract of level land on top of the 
mountain range north of us. The land had been at one time 
covered with timber, and was an ideal place for mammals, but 
they proved to be very scarce, as this and No. 34 |D¢delphis 
pernigra| were all I took during fourteen days with sixteen traps. 
Its stomach was empty.’—H. H. K. 


7. Nectomys garleppii Zomas.—Four specimens (3 males 
and 1 female, all adult), collected Nov. 1, 1899, and Jan. 3 and 
7, aid Pep. 20,1060, 

The collector’s measurements from the fresh specimens are as 
follows : 

16058, 6, Head and body, 214; tail, 216; hind foot, 51. 


16057, ¢, 2 ea OT eae | si 51. 
15801, 2, i tah gS" RBO' Be 
16059, ¢, i Wy 2 @SS5 Of R48) ‘i 57. 


The female is wholly destitute of molar teeth in both jaws, 
and nearly all traces of their insertion have been obliterated by 
the filling of the former root-cavities by bony deposit. 

“Taken in a pile of slide rock, caused by a landslide. It 
feeds on a. green berry that is common here.”—H: A. K; 

8. Neacomys spinosus (7Z/omas).— Four specimens — 2 
adult males, 1 adult female, and 1 ‘young adult’ male—Juliaca, 
Nov. 8-13, 1899. In the adults the pelage of the ventral surface - 
is uniform whitish or yellowish white to the base, the tips of the 
hairs suffused with buff, especially over the pectoral region, In 
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the young specimen the pelage of the ventral surface is plumbe- 
ous for the basal two thirds of its length. (Cf. Thomas, under 
LV. spinosus tenuipes,in Ann. and Mag. Nat. Hist., 7th Ser., V, Jan. 


1900, 153.) 

These specimens agree so exactly with Mr. Thomas’s original 
description (P. Z. S., 1882, 105) of this species, from Huambo 
examples, that their specific identity seems obvious, except that 
the fifth hind toe, exclusive of the claw, reaches to the end of the 
first phalanx of the fourth toe, instead of “barely to the middle 
of the first phalanx of the fourth toe.” The only mamme dis- 
coverable in the female are 4, two pectoral and two abdominal. 

‘* All taken at the same place, under the edge of a bluff ona 
small gulch. When the skin is fresh the spines on the back come 
out very easily. I call this mouse Porcupine Mouse.”—H. H.K. 


9. Oxymycterus juliace, sp. nov. 


Type, No. 15804, ¢ ad.,Juliaca, Peru, Nov. 29, 1899; coll. H. H. Keays. 

Above dark chestnut brown, grizzled with black, darkest along the median 
line, where over a portion of the middle of the back the prevailing color is 
black ; sides lighter and more reddish ; below dull brownish gray, with a faint 
tinge of buff, well defined from the reddish brown color of the sides ; chin dull 
yellowish white ; ears pale brown, well clothed on the inner surface with dusky 
hairs, nearly naked externally; upper surface of fore and hind feet blackish 
brown, the palms flesh color, the soles darker, more brownish ; tail unicolor, 
dark brown, sparsely clothed with short bristly black hairs, scarcely at all 
concealing the annulations, 

Measurements.—Total length, 250 mm.; head and body, 138; tail, 112; hind 
foot, 32, without claws, 29; ear (in dry skin), 13, from notch, 16. 

Skull,—Nasals broadest in front, slightly trumpet-shaped or flaring upward 
at the end, and terminating posteriorly in a line with the lachrymals. The 
rostral portion of the skull is broad in proportion to the rest of the skull, which . 
is rather narrow and elongate. Anterior zygoma-root low, narrow, and much 
rounded off on the antero-superior border. Interorbital region with rounded 
borders, and an incipient muscular ridge running from the orbit posteriorly. 
Interparietal very small. Palatal foramina rather large, terminating posteriorly 
in a line with the end of the first third of m!. 

Total length, 36.4; basilar length, 29; zygomatic breadth, 16; least interor- 
bital breadth, 6.7; mastoid breadth, 14.8; nasals, 15; interparietal, 2x5.5; 
diastema, 8; palatal foramina, 7.8x 3; upper molar series, 8. 


The type and only specimen is an adult male in fine condition, 
with the teeth much worn, showing it to be an old adult, yet 
there is barely a suggestion of parietal ridges, and no trace what- 
ever of any postorbital processes. 
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Oxymycterus juliace is evidently closely related to O. cuca 
Thomas, agreeing very closely with it in size and proportions, 
but differs from it so much in the color of the underparts, and in 
certain cranial details, that the two forms seem unquestionably 
separable. } 


10. Oxymycterus apicalis, sp. nov. 


Type, No. 16064, 6 ad., Juliaca, Peru, altitude 6000 feet, Jan, 7, 1900; coll. 
H. H. Keays. 

General color above dull blackish washed with gray, darker on the median 
area, lighter, more grayish on the sides, the hairs being there minutely tipped 
with gray; below gray brown, with a slight buffy tinge, most pronounced on 
the chest and throat, the hairs being pale plumbeous basally and broadly 
tipped with grayish white; lips and chin faintly rufescent; ears pale brown, 
very thinly haired; fore feet dusky brown, palms pale brownish flesh color; hind 
feet rather lighter above than the fore feet and more grayish brown, the soles 
dark brownish, much darker than the palms; tail uniform brown above and 
below, except that the apical fourth to third is white, in strong contrast with 
the basal portion, the whole so thinly haired that the annulations are distinctly 
visible. 

Measurements.— Type, total length, 158 mm.; head and body, 148; tail, 
158; hind foot, 36, without claws, 33.5; ear (in dry skin), from crown, 16, from 
notch, 21. Another specimen, ¢ ad., is somewhat larger, measuring total 
length, 350; head and body, 165; tail, 185; hind foot, 37. A very old female 
measures exactly the same as the type. 

Skull,—The skull is of the usual Oxymycterus type, the interorbital region 
being smoothly rounded, the parietal ridges obsolete, the anterior zygoma root 
narrow and strongly rounded on the antero-superior border, and the palatine 
foramina very large. The nasals are very long, extending back considerably 
beyond the posterior border of the anterior zygomatic arch. The skull of the type 
measures as follows: total length, 38; basal length, 30; length of nasals, 17; 
diastema, 9; zygomatic breadth, 17.5; interorbital breadth, 8; mastoid breadth, 
14.8; palatal foramina, 8.6 x 3.5; upper molar series, 6. 


Oxymycterus apicalis is based on four specimens, two adult 
males, one adult female, and a‘ young adult’ female, all collected 
at jiliaca. Peru, Dec: 20; 1590, and Jan, 4~7, 1900, by -Mr,. bisa 
Keays. He says “it seems to be the most common small mam- 
mal here.” 

This species is easily distinguished from any of its described 
congeners by its large size, blackish coloration, and very long, 
white-tipped tail. The white tail-tip is present in all the speci- 
mens, but varies in length from about one sixth to one third of 
the total tail length. 
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Ir. Oryzomys keaysi, sp. nov. 


Type, No. 16062, @ ad., Juliaca, Peru, altitude 6000 feet, Jan. 7, 1900; 
coll. H. H. Keays, in whose honor the species is named. 

Above yellowish brown, varied with black-tipped hairs, especially on the 
middle area of the back, lighter and more yellowish on the sides, and slightly 
grayish on the front of the head and nose, darker, almost blackish, around the 
eyes and at the base of the tail; below grayish white, in some individuals with a 
slight yellowish tinge on the breast ; ears very large, dark brown, thinly clothed 
with short blackish hairs ; feet dull grayish brown, the toes of the fore feet and 
the hind feet nearly naked ; palms dull light brown, soles blackish brown ; tail 
very long, naked, rather dark brown above, a little lighter brown below. 

Measurements.—Total length (type), 355 mm.; head and body, 158; tail, 197 ; 
hind foot, 38, without claws, 35.8; ear (in dry skin), from crown, 18, from 
notch, 21, by 20 in width. Another specimen, an adult male, measures the 
same; three other ‘ adults’ range as follows ; total length, 305-335 ; head and 
body, 150-162 ; tail, 155-174; hind foot, 32-34. 

Skull.—The skull is very heavily built in all its parts, with the supraorbital 
bead and parietal ridges strongly developed ; and the interorbital plane is de- 
cidedly depressed in old specimens. Palatal foramina short and broad. 

Total length (of type), 38.3; basal length, 29.5; nasals, 15; zygomatic 
breadth, I9; mastoid breadth, 14.3; interorbital breadth, 6; diastema, 9.3; 
palatal foramina, 6.5 x 3; upper molar series, 6. Several other rather younger 
skulls range in total length from 35-37. | 


This species is based on a series of five specimens, all taken at 
Juliaca, respectively, Nov: 6, Dec. 1, Jan. 2, 4, and 6,:and ‘are 
very uniform in coloration. The November specimen is in 
shorter and more worn pelage than the others, and for this rea- 
son is perhaps a shade darker. Mr. Keays refers to this as the 
“most common mammal of the region.” 

Oryzomys keaysi is of about the size of O. pretor Thomas, but 
appears to have a relatively longer tail, and differs from that 
species radically in coloration. It appears to have no very near 
known ally. 


12. Oryzomys obtusirostris, sp. nov. 


Type, No. 15811, @ ad., Juliaca, Peru, altitude 6000 ft., Dec. 6, 1899 ; coll. 
H. H. Keays. 

General. color above blackish brown with a faint yellowish wash, giving a 
slight general olivaceous effect, most pronounced on the sides, due to a slight 
fulvous tipping of most of the hairs; below dull buffy plumbeous, the buffy 
tinge strongest on the breast ; ears black, well clothed with black hairs ; hind 
November, rg00| 15 
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feet dusky brown above, blackish below ; fore feet much lighter, both above 
and below; tail dark brown, slightly lighter below, especially proximally, 
practically naked, with very fine scutellation. A second specimen, a young 
adult female, is similar except that it is slightly more fulvous on the sides and 
less dark on the ventral surface. ; 

Measurements.—Type, total length, 227 mm.; head and body, 100; tail, 
127 ; hind foot, 27, without claws, 25. Another specimen, somewhat younger 
(the last molar not fully grown), measures, total length, 211 ; head and body, 
g8:-; tail, 113.5. hind foat, 27. 

Skull,—The skull is rather short and broad, the rostral portion especially 
short, with short but broad palatal foramina. Supraorbital bead and parietal 
ridges well defined. The dentition is very heavy for the size of the animal. 
_ The type is a full-grown specimen, but the teeth are wholly unworn. 

Total length, 30; basal length, 21.5; nasals, 10; zygomatic breadth, 16; 
mastoid breadth, 13 ; interorbital breadth, 5.3; diastema, 6; palatal foramina, 
4.7X 2.5; upper molar series, 6. 


This species is represented by two females, one a young adult, 
the other not quite fully grown. It agrees nearest in size and 
proportions with O. longicaudatus (Bennett), from which it differs 
in coloration and in cranial characters. | 


13. Akodon caliginosus ( Zomes).—Four specimens, taken 
Nov. 28 and 29, 1899, and Jan. 6 and Feb. 22, 1900, are referred 
provisionally to this species. 

“TI believe these little fellows migrate, as I had six traps sprung 
by them in one night along their apparent line of travel.”—H. 
H. i, 


14. Sciurus zstuans cuscinus Zomas.—Two specimens, 
taken Dec. 2 and 7, 1899. 

Mr. Keays says that according to the miners these squirrels 
are quite generally distributed wherever there is timber, but are 
not numerous. The miners had never seen any before at so high 
an elevation. 


15. Nasua nasua (Zzzz.).—A young male, about one fourth 
grown, is provisionally recorded under this name. 


16. Nyctinomus, sp.—Two specimens, ¢ and @ ad., March 
14, 1900, representing a species nearly related to WV. drastliensts 
1. Geoffroy. | 
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17. Myotis, sp.—Two specimens, é ad., Dec. 2, and ? ad., 
March 10, Nearly related to WZ. oxyotus (Peters), but clearly 
different. Apparently the two specimens represent two distinct 
species, distinguished by strong color differences, and by the 
distribution of the hair on the interfemoral membrane. 


18. Alouata nigra (Z. Geoffroy).—One specimen, an adult 
male, taken at an altitude of 5000 feet. 

‘“*T took this specimen from a band of about fifty. They were 
the first I had seen. They travel by swinging from tree to tree. 
As the specimen fell dead, the rest of the band did not appear to 
be frightened by the noise of the gun. Two of them dropped 
down from the tree to the ground where the dead one lay, picked 
him up and stood him against the tree, as though they expected 
him to climb it. Then they seemed to realize that he was dead, 
and, dropping him, began to chatter ; then the whole band took 
up the cry and scampered off through the treetops. —The stomach 
was partly filled with green leaves.”—H. H. K. | 


Article XIX.—PHYLOGENY OF THE RHINOCEROSES 
OF EUROPE. 


RHINOCEROS CONTRIBUTIONS, No. 5.} 


By Henry FAIRFIELD OSBORN. 


By far the most striking generalization of recent mammalian 
paleontology is the early separation, absolute distinctness, and 
great age of numerous phyla leading up to modern types. If con- 
firmed by more detailed research, the phylogeny here proposed 
will bring the Rhinoceroses also under this daw of early diver- 
gence ; the supposed original or stem forms having been pushed 
steadily back into the older Cenozoic. It sets aside several 
homoplastic characters heretofore employed in Rhinoceros evo- 
lution and attempts to establish a firmer basis zx the fundamental 
proportions of the skull, whether dolichocephalic or brachycephalic, tn 
the correlated proportions of the body, and tn the location of the horn- 
cores. These characters are found to be more distinctive of 
phyla than the pattern of the molar teeth.’ 

Our present hypothesis is that, as distinguished from the 
Amynodonts and Hyracodonts, the true tertiary and modern 
Rhinocerotide belong to at least six* genetic series or phyla which 
have no known relation to each other. By Flower and Lyddeker the 
Rhinoceroses have been placed in one genus, Rhinoceros, and 
divided into five groups, which correspond approximately to our 
phyla. A characteristic subfamily name is herein given to each 
phylum, for the sake of clearness, brevity, and convenience, since 
several of these series have a prodigious range in time, as shown 
in the following table. 


Eocene, |Oligocene.| Miocene. | Pliocene. |Pleistocene,| Recent. 
I. Diceratheriine 


II. Aceratheriine | ? 


(? Elasmotheriinz) | 
III. Brachypodine 
IV. Ceratorhine | ' | 
V. Atelodine eg he some ie 26 


VI. Rhinocerotine 


1 See Contributions 1-4, in Bibliography. 

2 The grouping proposed by Depéret (’85, p. 268) and by Lydekker (’86) is partly upon 
homoplastic characters of the teeth. 

3 See Osborn, ’98, pp. 77, 121; a division of the Rhinocerotidz into four subfamilies, 
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If this or some similar phylogenetic hypothesis can be estab- 
lished, it will not elucidate the origin, which remains an enigma, 
but it will at once simplify the whole problem ofthe succession, 
development, migration, and taxonomy of this hitherto baffling 
group. | 

PHYLOGENY AND TAXONOMY. 


A clear conception of phylogeny is an essential preliminary to 
taxonomy ; the nomenclature is still, as my friend Schlosser ex- 
presses it, “ein wahres Elend”; in no European or American 
museum are the Rhinoceroses properly identified or catalogued. 

This paper therefore, besides setting forth an hypothesis of 
descent, ts a preliminary statement of very interesting systematic 
and comparative results obtained by visits in 1898 and 1900 to 
the collections of London, Paris, Lyons, Munich, Darmstadt, 
Stuttgart, Augsburg, Vienna, St. Petersburg, and Moscow. 
Many kind friends aided in this work, especially the following 
paleontologists: Messrs. Lydekker, Woodward, Andrews, 
Gaudry, Boule, Thévenin, Depéret, Filhol, Zittel, Schlosser, 
Roger, Lepsius, Fraas, and Fritsch. The recent writings of 
Lydekker, Pavlow, and Roger have been of great service. 

This extended comparison was undertaken before writing 
Part II of ‘The Extinct Rhinoceroses’ memoir, because in 
studying the American Rhinoceroses I soon learned that their 
close relations with those of Europe rendered it necessary for me 
thoroughly to understand the types of both countries. 

The stratigraphical or geological basis is of the utmost import- 
ance and is set forth in recent correlation papers (Osborn, ’oo). 

As regards nomenclature: first, the discovery that the type 
Acerathere, the classic Aceratherium inctstvum Kaup, has a rudt- 
mentary median frontal horn, does away with the application of 
the generic term Aceratherium to many of the ancestral hornless 
types; second, valid reasons are found for reviving the discarded 
generic terms Afzelodus, Ceratorhinus, etc., and, third, the final 
nomenclature will be an expression of phylogeny. The first 
steps towards clearly attacking the taxonomic problem are: 


(1) To conceive of the early adaptive radiation of the Rhinoc- 
eroses from an unknown stem. 


(2) To conceive of the possibly independent origin of certain 
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phyla in North America, Europe, Asia, or Africa, and the sub- 
sequent intermingling of these phyla by migration. 

(3) To recognize the succession of species in separate phyla 
or lines of descent, designating them as subfamilies by the ter- 
minal zze@. | 

(4) To sharply mark off each subfamily or phyletic series of 
species from its contemporaries as soon as its earliest members 
appear. 7 

(5) To anticipate within each phylum the probable develop- 
ment of collateral as well as of arect lines of species, by the laws 
of local adaptive radiation. 

Among the main divergent characters for the discrimination 
between subfamilies or series of species are : 


1. Proportions : 
a. Long-skulled (dolichocephalic), and long-footed (doli- 
chopodal), or long-limbed types, ¢. g., Aztelodus simus. 
6. Short-skulled (brachycephalic), short-footed (brachy- 
podal), or short-limbed types, ¢. g., Zeleoceras fossiger. 


2. Reduction of digtts : 
a. Precociously tridactyl types, ¢. g., Cenopus tridactylus. 
6. Persistently tetradactyl types, Acerathertum tetradac- 
tylum. 


3. Development of horns: 
a. In lateral pairs on nasals, e¢.¢., Dicerathertum pleuroceros. 
6. Single on nasals, a, on tips, ¢. ¢., Zeleoceras, 6, on centre, 
é. g., Rhinoceros. 
¢c. In longitudinal pairs on nasals and frontals, e. g., 
Ceratorhinus. 
d. Single on frontals, e, g., Aceratherium tincistvum, Elas- 
motherium, ) 
4. Cutting teeth: 
a. ‘Megalodine types,’ in which the cutting teeth persist, 
e. g., Rhinoceros indicus. 
6. ‘Atelodine types,’ in which they degenerate, «¢. g., 
Atelodus stmus. 


Some of these divergent characters also become convergent or 
homoplastic and are employed to distinguish the generic and 
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specific stages of several distinct subfamilies or phyla. Thus 
several ‘megalodine’ types gradually pass into ‘ atelodine.’ 
Correlated with the above 
fundamental divergent 
characters are numerous 
minor characters which 
are of great service ; for 
example, dolichocephalic 
and brachycephalic Rhi- 
noceroses frequently ex- 
hibit also distinctive types 
“of ‘auditory meatus, of 
occiput, of premolar and 
molar teeth, and of limbs. 


medifossette 
\ 


_-crist@ 
prefossette 


- entecrochet 


An early division is ob-— 


Fig. 1. Typical Rhinoceros molar, showing ter- seryed into eavier and 
minology. 


lighter types, correlated 
with speed ; while collateral brachyodont (shrub-eating) and hypso- 
dont (browsing) species may arise within the same phylum ; example, 
A, simus and A. bicorats. 


Family RHINOCEROTID. 


Oligocene phylaa—Two similar lines appear simultaneously in 
the Oligocene of Europe ; the most precocious of these is the 
subfamily Diceratheriine, represented in Europe and America ; 
the less precocious is the Aceratheriinz, probably represented in 
both countries also. The characters of both are sharply defined. 
It is probable but not yet demonstrated that the smaller Rhinoc- 
eroses throughout the Oligocene chiefly represent the Diceratheri- 
inze ; nevertheless it is best to leave certain species zucert@ sedis 
(R. velaunum, R. gaudryi), one or both of which may belong to 
the Amynodontide. 


Sublamily DICRRATHERIINZAL. -PHY LUM 1. 


Smaller Oligocene Rhinoceroses ; dolichocephahc, with patred nasal horns, 
full-sized cutting teeth; cursorial, long-limbed, with relatively slender bodies 
well raised from the ground. 

General characters.—1, Manus precociously tridactyl (as observed in Ameri- 
can species), correlated with swift motion. 2. Horns developed in lateral pairs 
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on the nasals, beginning in the Middle and Upper Oligocene stages. _ 3. Lower 
canines sub-triangular in section, flattened on outer and upper sides, slightly 
convex on lower side (as observed in Middle and Upper Oligocene American and 
European types). 4. First lower premolar early reduced or wanting, as ob- 
served in European and American types (also in R. gaudryi and R. velaunum). 
5. Molars quadrate, frequently exhibiting a conical cingule or cusp at the open- 
ing of the median valley. 6. Narrow skull, with narrow elevated occiput, ex- 
panding and notched above. Zygomatic arches suddenly expanding posteriorly. 


These are some of the characteristic features which are ob- 
served in both European and American types and reach their 
full development in the Upper Oligocene. The nomenclature is 


3 
8 


Fig. 2. Ronzotherium gaudryt. Type: Paris. A, Internal view of left ramus. A}, 
External view. A?, Superior view. X 3. 


still uncertain ; to the Lower Oligocene forms, which probably 
possessed upper canine teeth, the generic name Ronzotherium 
Aymard possibly applies. It is possible that the type species, 
R. velaunum, belongs to the Amynodontidz, in which case it may 
anticipate the genus Amynodon Marsh. If, however, it belongs to 
the Diceratheriine it may anticipate the genus Cenopus Cope 
(primitive hornless Rhinoceroses with precociously tridactyl feet), 
or the genus Leptacerathertum Osborn, or Trigonias Lucas (primi- 
tive hornless Rhinoceroses with persistent upper canine teeth). 
To the Upper Oligocene form, Dicerathertum Marsh is applicable. 
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1. LOWER OLIGOCENE. INCERT# SEDIS. 
Ronzon, Argiles du Cantal, Phosphorites, Cadibona. 


A most interesting primitive Lower Oligocene type is: 
_ .Ronzotherium gaudryi Rames. Type: alower jaw, Paris Museum. Local- 
ity, Brons, Cantal. Definition: dentition + - 3 -g-; second pair of lower in- 
cisors greatly reduced ; median or first pair typical ; lower canines erect, laterally 
compressed ; first lower premolars wanting ; premolars 3-4 with internal and ex- 
ternal cingulum ; molars 2-3 without internal cingulum ; premolars 2-4 much 
worn but apparently simple in pattern, z.e., without complete posterior crests, 


SYSTEMATIC PosiTION.—The erect lower canines indicate the ex- 
istence of upper canines, as in the Amynodontidz or in Leptacer- 
athertum trigonodum Osborn ; the laterally compressed shape of 
the canines resembles that in Leptaceratheritum and is distinct from 
the more triangular form seen in Amynodon, but, if a member 
—of the Rhinocerotide, this animal was very primitive. Since it is 
certainly not a member of the genus Acerathertum it may be pro- 
visionally referred to the genus Aongothertum Aymard, the type 
of which is a lower jaw from Ronzon, similar in some respects. 
The absence of the first lower premolar in &. gaudryi and R. ve- 
Zaunum is also distinctive of the Diceratheriine. 

According to M. Boule the Argiles du Cantal, containing &. 
gaudryt, are, if anything, a shade older than the Marnes de Ron- 
zon, containing &. velaunum. 

The jaw is slightly smaller than that of . ve/aunum,* there is 
a wider space behind the third molar ; the dentition is similar in 
the simplicity of the premolar teeth ; 1n fact it may subsequently 
prove that &. velaunum and &. gaudryi are allied. 


ae ° i eae ee Ronzotherium gaudryt..... 170 mm. 
grinding series, premolar } 


; | (estimated) Roxzothertum velaunum...194 mm. 
2 to molar 3 inclusive 


The lower grinding series of &. gaudryz is closely equal in size 
to that of the Upper Oligocene D. minutum series (p2—m3 = 
173) in the Paris Museum. 

Ronzotherium velaunum 4Aymard.—Type: A lower jaw, 
Collection Aymard, Puy Museum. The writer has not personally 
examined the type and must rely upon the descriptions and figures 


1M. Filhol gives no measurements but figures the jaw of RX. velaunum as ¢ natural size 
(Plate xii, figure 69, pp. 75, 266, Mammiféres Fossiles de Ronzon). 
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(Fig. 3) given by M. Henri Filhol; as above stated the incom- 
plete condition of the jaw leaves it uncertain whether this animal 


1 


Fig, 3. Ronzotherium velaunum, Type: Puy. External view of left ramus. X 3, after 
Filhol. 


from the Lower Oligocene of Ronzon is a primitive member of 
the Diceratheriine, Aceratheriine, or Amynodontide. 


Characters.— Premolars 2, 3, pa 
4, with incomplete crests; pre- 
molar I missing in the type 
specimen ; coronoid and condyle 
greatly elevated (as in Amyno- 
don); tetradactyl, fifth digit of 
manus believed to be present (as 


in Amynodon and Aceratherium). 


Sele 


It should be noted that 
the American Diceratheres 


; Fig. 4. Superior grinding teeth. .4, Third and 
of the Lower Oligocene fourth premolars, Cadzbona, Municu. 8, First 


; : and fourth premolars, first molar, Phosphorztes, 
are tridactyl ‘ the Amerli- Municu. C, First and second molars, Phosphorites, 


Paris. All fi g. 
can Amynodonts (Cadur- ~*~ sy 
cotheriidge or Amynodontide) are tetradactyl, but with a much 
larger fifth digit than that associated by Filhol with 2. velawnum. 


he 
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The most primitive species of American Rhinoceros, 7vigonas 
osbornt, recently described by Lucas, presents an entirely differ- 
ent type of cutting teeth from that seen in &. gaudryz. 


SUPERIOR MOLARS OF DICERATHERIIN. 


In London, in Paris, and in Munich are numbers of small ex- 
tremely primitive molar and premolar teeth from the Middle and 
Lower Oligocene Phosphorites of Mouillac, Quercy, and Bach, 
also from the Lignites of Cadibona, which are for the most part 
erroneously catalogued as D. minutum and its synonym, D. 
croizett, specific names which were applied originally to much more 
highly evolved Upper Oligocene types. In point of evolution all 
these upper grinding teeth resemble the Lower Oligocene Dicer- 
athere types of America, especially such species as Cenopus (Ac- 
eratherium) cope: ; but, as in the case of the lower jaws (of 2. 
gaudryt and FR. velaunum) above described, it is not possible to 
determine their phyletic relations or exact systematic position at 


Mig \ a ‘| on! 


Fig. 5. Diceratherium minutum. Type: Paris. Fourth premolar, first and second 
molars. +}. After Cuvier. 


present. It is probable that all these teeth belong either to &. 
velaunum, R. gaudryt, or some allied species. (See Fig. 4.) 


Characters.— Dentition: premolars unlike molars; premolars 2-4 with 
proto- and metalophs confluent upon wear ; a crista in premolars 3-4 ; mzlk pre- 
molars dp?—dp* with complete crests resembling the molars ; molars with rudi- 
mentary antecrochet (protoconule fold) ; more or less marked external cingulum, 
rudimentary metaconule fold; variable cingulum suggesting a ‘cingule’ at 
entrance of median valley (Fig. 4). - : 

Lonpon, British Museum Collection: No. M. 1732, superior molars I and 2, 
Loc., Phosphorites, Bach, Lalbenque (Lot), France (see Fig. 17, Lydekker, 
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Cat. Foss. Mamm. Pt. IIT, p. 142); also No. M. 4507, superior deciduous pre- 
molars 1-4, Loc. Phosphorites, Mouillac, France. In the MUNICH collection 
from Cadzbona are two small upper premolar teeth, pm 3-4, which answer this 
description ; others from the Phosphorites, Quercy, are found in the Munich 
collection (m1, m*, pm!, pm’). In Paris! from* Quercy (Coll. Massénat) are 
also small isolated premolar and molar teeth (p!—m?) of the same character, 
found both in the Jardin des Plantes and the Ecole des Mines collections. 


— Conclusions.—The small Kuropean Lower Oligocene species of . 
Rhinoceroses, although zucerte sedis, are partly Diceratheriine, 
partly Amynodontidz ; they should be referred to R. gaudryi or 
RR. velaunum or to new species. The /arge Lower Oligocene spe- 
cies of the Phosphorites should be referred to the Aceratheriine. 


2. UPPER OLIGOCENE. 


St. Geranad-le-Puy, Moissac, Gannat, Eselsberg (Ulm), in part. 


Diceratherium minutum Cuvier.—Type: Upper premolar 4 and molars 
1-2. Parts, No. 2346, Loc., Moissac, Upper Oligocene (Fig. 5). 

Definition: Dentition + ¢ 74, 3. upper incisors small ; lower canines sub-tri- 
angular ; with flat outer and sharp inner edge, procumbent ; first lower premo- 
lars variable ; upper and lower premolars 2-4, with two crests resembling the 
molars ; upper premolars with small antecrochet, with crista and crochet ; up- 
- per molars with crista (soon disappearing), pointed crochet (disappearing in old 
age), antecrochet and postfossette ; cusp or cingule at entrance of median val- 
ley. Measurements: type p4-m® = 100; pp—m, = 173 ; p?-m® = 173-180. 


This represents the Upper Oligocene species of the French 
and German Museums, which are readily distinguished from the 
Lower Oligocene species by the complication of the teeth; but 
exhibit little or no increase in size. In Paris are Cuvier’s types 
described in the ‘Ossemens Fossiles’; also a cotype lower jaw 
No. 2343; also Duvernoy’s #. pleuroceros (synonym) type skull 
from Gannat,. The finest series of upper and lower teeth are 
those in the Municu collection from Eselsberg and Eckingen 
near Ulm, which are catalogued as A. crotzefa Pomel. In the 
STUTTGART collection from the same localities we find espe- 
cially Nos. 4757 and 9861, rightly identified as D. minutum. 


1 Unless otherwise stated Paris refers to the Galerie de Paléontologie, Jardin des Plantes, 
. under the direction of Professor Gaudry. 
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Additional Characters.—PARIS: Cuvier’s type: Fourth superior premolar 
with protoloph and metaloph confluent in old age, small antecrochet; molars 
with antecrochet, crochet, metaconule fold, postfossette, and median internal 
cingule. Duvernoy’s type (R. pleuroceros): molars agreeing precisely in size 
with above ; skull and jaws of dolichocephalic type, paired horn-cores on nasals, 
occiput narrow elevated ; zygomatic arch convexity as in Cenofus tridactylus 
Osborn. In the Paris jaw (Gannat) the first lower premolar is wanting, in 
Munich and Lyons specimens it is vestigial, indicating that, as in the American 
Diceratheriinze, this tooth was variable; mi—m3= 100. Tibia (Gannat) = 260. 
MUNICH and STUTTGART (Eselsberg, Ulm, specimens): first lower premolar very 
small ; pm 2-4 molariform with 
elevated posterior crests ; lower 
canines sharp, subtriangular 
with flattened outer surface, 
flat upper face partly destitute 
of enamel, slightly convex lower 
face and sharp inner edge ; ca- 
nines large in males, small in 
females (this tooth is very sim- 
ilar to the canines of the 
American species C. tr¢dactylus 
Osborn) ; unworn premolars 

Jie. 82. Ne a al Ei Geen (catalogued A. crovzelt, es 
Superior puinding series: Ulm, Municu. nich) as in Cuvier's type with- 
out antecrochet, but with crista 
and pectinate crochet (see Nos. 4757, 9861, STUTTGART, Eggingen) ; unworn 
molars exhibit crista, crochet, and antecrochet, while wornz molars lose crista 
_and show greater prominence of antecrochet and crochet, and postfossette 
(especially in p 4-m 2), also an internal cingule or cusp in the median valley as 
in American Diceratheres. This animal is exactly the size of Cenopus mite of 
the American Lower Oligocene. Lyons: A small jaw (catalogued 4. crozzetz) 
with vestigial pm 1. | 


A finities. —By this comparison there is little question that all 
these teeth belong to the Upper Oligocene Diceratherium and, SO 
far as we know, to the single species D. minutum Cuvier, which 
“presents many features of close resemblance to the American 
Diceratheres. In Paris the skull of the Upper Oligocene JD. 
(Pleuroceros) minutum is now placed in the case side by side with 
that of the Middle Oligocene Canopus occidentalis from South 
Dakota; it exhibits a remarkable similarity in the form of the 
occiput, the zygoma, and the paroccipital region. 
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3. LOWER MIOCENE. 
Sables de l Orléanais, Eselsberg (Ulm, in part), Bugti Beds. 


The Eckingen, Ulm, formation also contains a Lower Miocene 
fauna, indicating that the Diceratheres may have persisted into 
this period. 

Other indications as to Miocene persistence are those afforded 
by a juvenile lower jaw and a maxillary series in the Ecole des 
Mines collection, Paris, from the Sables de 1’ Orléanais, typical 
Lower Miocene; these were kindly shown the writer by the Cu- 
rator, M. Douvillé ; they are of about the size of A. p/atyodon Mer- 
mier, but they almost certainly constitute a new species which 
probably belongs in the Diceratheriine. The animal is consider- 
ably larger than D. minutum. 


Incerte Sedts. 
Diceratherium douvillei,’ sp. nov. 


Type: A maxillary series Coll. Ecole d. Mines, Paris. Definition : Type: 
Upper premolars with crenulated anterior border of metaloph, and reduced 
antecrochet ; upper molars with large crochet and antecrochet, crista not ap- 
parent in worn teeth. 


Fig. 6. Déiceratherium douvillez. Type: Paris. After a photograph by M. Douvillé. 


This species is placed zucerte sedis, phyletically. The indica- 
tions that it belongs to the Diceratheriine are, first, the crenulated 
or pectinate anterior border of the metaloph in the upper pre- 
molars as in C. ¢ridactylus ; second, the tubercle in the valley of 


1 Dedicated to M. Henri Douvillé, to whose kindness the author is indebted, both for the 
permission to describe the type and for the accompanying photograph (Fig. 6). 
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m°, It is also possible that it represents an ancestor of ‘R. san- 
santensis, which is placed in the Ceratorhine below. It certainly is 
not Teleoceras aurelianensis, and it apparently cannot be referred 
to Aceratherium platyodon ; these are the only strictly Lower Mio- 
cene (Burdigalien) Rhinoceroses hitherto described in France. 


Subfamily, ACERATHERIINAZ. PHYLUMIL. 


Large Oligocene and Miocene Rhinoceroses of Europe ; dolichocephalic with 
long, narrow nasals ; smooth or with rudimentary horns at sides of the tips ; 
frontals finally developing horns ; large cutting teeth ; relatively persistent tet- 
radactyl manus ; long-limbed, . 


Contemporary with the small Diceratheres is this phylum of 
large Rhinoceroses which appears to rise in a large but primitive 
species in the Lower Oligocene, A. 
fitholt, and pass through A. lem- 
anense and A. tetradactylum into A. 
incistvum of the Lower Pliocene, 
which in turn is possibly the ances- 
tor of Elasmotherium and the Elas- 
motheriune. The European Lower 
Oligocene Acerathere is exactly 
similar in size to A. platycephalum 
: ‘Osborn, which is possibly the 
pi Oi a ee American ‘representative “of “thie 
premolars sneer type; but it differs widely in the 
mode of transformation of the upper premolar teeth; for this 
reason it is referred to a new species. 


LOWER OLIGOCENE. 


Phosphorites, Quercy, Cazark, Escamps. 


Aceratherium filholi,’ sp. nov. 


Type: Left maxilla containing second premolar to third molar inclusive ; 
Paris, Coll. Rossignol, Loc. Phosphorites. Cotype: Paris, lower jaw, contain- 
ing pm®, pm*, and am‘ (Figs. 7;.84). 

Definition: Large upper premolars, simple, dufiies molars, with incompletely 
formed crests ; upper molars with internal cingulum and strong protoconule fold, 
small ineacaiiaunies no crochet ; depression in posterior face of aoe of third 


1 Dedicated to my friend M. Henri Filhol, who has contributed so extensively to our knowl- 
edge of the fauna of the Phosphorites. 
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molar; third and fourth lower premolars with depressed and incomplete 
posterior crests. Measurements : pm?—-m?>=224, 


This new species is well represented by teeth in the Paris, 
Munich, and British Museum collections from the Phosphorites of 
Quercy and Cazark, mistakenly catalogued as the Upper Oligo- 
cene A. lemanense, from which it differs widely. No true 4. 
lemanense remains are found in the Phosphorites, which is believed 
by the writer not to extend into the Upper Oligocene. None 
the less A. filholi is probably ancestral to A. Zemanense and repre- 
sents the first known member of the tetradactyl, dolichocephalic 
phylum which directly or through collaterals leads up to Ace- 
ratherium incisivum of the Lower Pliocene. 

The distinctness of this species was independently recognized 
by M. Boule, who in recent lectures has compared it with A. 
platycephalum. M. Filhol and M. Depéret also both concur with 
the writer that it is distinct from A. lemanense, and M. Filhol as- 
sures me that it is equally distinct from A. velaunum, which is a 
much smaller animal. The name Aceratherium may be retained 
for all members of this phylum, although technically the names 
Badactherium Croizet or Aphelops Cope might be apphed to the 
ancestral truly ornless Aceratheres. 

The entire absence of a crochet and the non-molariform pre- 
molars distinguish this species sharply from A. demanense ; the 
internal cingulum is partly a sexual character ; it varies in differ- 
ent specimens, although strongly marked in the type. 

Besides the admirably preserved and highly characteristic 

Paris types, in MuNICcH we find two large molar teeth, m® and m? 
from the Phosphorites (Escamps, Lalbenque, Dép. Lot) ; also a 
single well worn molar, m?, and two isolated upper molars, m! 
(Phosphorites, Cazark, Dép. Lot), of exactly the same size as the 
A. platycephalum from our Lower Oligocene ; also from Cazark 
two upper premolars, p3, p*, which exhibit imperfectly formed 
crests and acrista. In Lonpon (British Museum) are lower pre- 
molars and molars (Phosphorites, Caylux, Nos. M. 1457, 1458, 
1459, also upper molars M. 1455, m!—m*) all catalogued A. leman- 
ensis. There can be no question that all these teeth belong to 
the same species, 4. fi/hol’, which is far more primitive than the 
Upper Oligocene A. /emanense to which they have been referred ; 
not only the premolars but the molars are simpler. The premolar 
November, rgoo. | 16 
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Fig. 8. Evolution of the grinding teeth in the Aceratheriine. A, Acerathertum filholz. 
Type: Paris. Lower Oligocene. &, Acerathertum lemanense (reversed). Paris. Upper 
Oligocene. C, Aceratherium lemanense. Ulm, Municu. Upper Oligocene. D, Ace- 
ratherium tetradactylum. Paris, No. 2379. Middle Miocene. 2, Acerathertum incist- 


vum. Type: DARMSTADT. Lower Pliocene. All contours, X 3. 


[242] 
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evolution differs from that of the American 4. platycephalum as 
shown in the diagram above (Fig. 8); other resemblances, how- 
ever, are so strong that one is tempted to consider the josszbzlity 
that these animals belong to the same Aceratherine race which is 
distinct from, but contemporary with the Diceratherine race. A 
fossa representing the vestige of the postvallum in m? is seen in 
these specimens, also in A. platycephalum. 


2. UPPER OLIGOCENE STAGE. 
St. Gerand-le- Puy, Gatllac, Gannat, Randan, Eckingen, (Ulm). 


A. lemanense Pome/.—This well known species is represented 
by superb materials in Paris, Lyons, Munich, Stuttgart. These 
specimens represent different (early or primitive and later) stages 
of development ; some are.less progressive and probably of Mid- 
dle Oligocene age, others are more modernized and probably of 
Lower Miocene age, but in all the premolars and molars are far 
more advanced than in 4. filholt. 

Sexual differences are pronounced as in the Dicerather- 
lines and Rhinoceroses generally ; the females have small canine 
tusks and long very narrow or slender nasals; the males have 
large tusks and rudimentary rugosities or horn supports on the 
sides of the extremities of the nasals. Adaptive radiation is also 
marked and probably certain’ collateral species are given off from 
the direct line. 

All these animals are readily distinguished from the Dicer- 
atheriinee by much larger size. 


General Distinctions of Teeth.—Lower canines lance-shaped, lenticular in 
section ; first lower premolar small, usually present ; sapertor premolars with 
crista, producing a medifossette upon extreme wear ; large antecrochet ; premo- 
lars 2-4 with complete crests, which in the more primitive stages unite in 
extreme wear; an internal cingulum. o/ars with strong antecrochet, becom- 
ing stronger in wear; with crista becoming weaker in extreme wear ; crochet 
also becoming weaker with extreme wear ; metaconule fold becoming stronger 
with wear; protocone small; postfossettes indicated in both m* and m?®, 
with internal cingulum reduced or confined to median valley. Measurements : 
pm!—m’= 265. 


Effect of age upon molar pattern.—It is extremely important to 
observe that, exactly as recorded above in the Diceratheriinz, 
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the newer characters, namely the crista and crochet, are formed 
near the summit of the crests and are thus worn away in old 
teeth ; while the older characters, such as the antecrochet, are at 
the base of the crests and thus become bolder in extreme wear. 
The same law applies to the newer and older characters in the 
molar teeth of the horse. 


General Distinctions of Skeleton.—Skull and jaw of dolichocephalic type 
(measurements, symphysis to condyles=630) ; nasals long and narrow, more or 
less separate, notched at sides, slender in females ; tetradactyl, a well developed 
5th metapodial, lunar wedge-shaped distally ; symphysis of lower jaw varying 
with sex, short in females, longer in males. 


These characters may be verified in the following specimens : 
Paris, No. 2372 (Badactherium* borbonicum Croizet, type, loc. 
Auvergne), an old individual with well worn molars. Duvernoy’s 
fine type skeleton of A. gannatense (Gannat, Allier), probably a 
Jemale, with small lower canines and short symphysis of lower 
jaw, large and powerful skeleton; skull measuring 630 from 
symphysis to condyles ; superior teeth partly worn and finely 
preserved; pm!-m*=265; femur measuring 460. Also A. 
randanense, No. 2302 (Randan, Auvergne), lower jaw containing 
pm 2-m 1, with a very long symphysis (unlike the 4. gannatense 
type) ; this is possibly a sexual or male character. Also a com- 
plete jaw (Gaillac, Tarn) with small lower canines, probably 
female, small pm t on left side. “Portion of left anterior foot, 
No. 2373 (Gannat, Allier), showing characteristic tetradactyl- 
ism.” Lyons: (1) A. lemanense (Gannat), skull, nasals long and 
thickened at the ends, but separate in median line, notched at 
the sides ; this type represents an early stage, because the premolar 
crests are bridged internally and would unite upon extreme 
wear. (2) Large lance-shaped lower canines of lenticular sec- 
tion, unworn (Allier). (3) Two maxille from Gannat exhibit 
molar and premolar characters entirely agreeing with those 
above described. (4) A complete skull and skeleton, probably 
female, lower jaw with small canines, medium-sized upper 
canines, molars agree with Pomel’s type in character, size below 
that of Pomel’s type ; nasals extraordinarily long, slender, extend- 


1 This is possibly a MS. name. It is not recorded in Trouessart’s ‘Catalogus Mam- 
malium.’ 
2 See Duvernoy’s Memoir, Plate viii. 
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- ing over premaxillaries, with smooth surfaces (this length, slender- 
ness, and smoothness is also a female character in C. occidentalis 
and C. tridactylus); a sagittal crest, occiput high and narrow. 


(5) Another skull (loc. Pyremont between Lyons and Geneva) has _ 


the same general characters but the nasals exhibit distinct and 
quite well marked rugosities at the sides of the tips; this is 
evidently a made ; the digits are somewhat shorter than in 4, 
lemanense, namely, Mtc: Ill=:146, Mts. Pie-te5 ; Depéret - 
regards the animal as a distinct species and will describe it as 
such. Municu: (1) The maxilla from Eselsberg, Eckingen, 
near Ulm, is beautifully preserved ; it belongs to an early stage 
because the premolar crests are bridged and unite when worn; 
the premolars exhibit medifossettes ; the molars show the strong 
crochet, antecrochet, and metaconule folds. (2) An unworn 
molar from Eckingen shows a crista, antecrochet, and crochet, 
and the characteristic small protocone of this species. STUTT- 
GART: (1) Molars of a later stage (Eggingen, Ulm) show a more 
prominent crista and crochet which unite to form a medifos- 
sette. (2) A fine pair of lower jaws (Ulm) with large lower 
canines and no traces of pm 1 probably also represent a later 
stage (7. e., Lower Miocene). 

We thus fi that A. lemanense is the var Noun Upper Oligo- 
cene species, presenting various stages of premolar transforma- 
tion and probably giving rise to some collateral species. 


3. LOWER MIOCENE STAGE. 
Sables de 1 Orléanais, Royans. 


A. platyodon Mermier, represents this stage-—Lyons: The 
type skull, probably belonging to a small female, pm!—m*=207, 
exhibits unique, extremely elongate, slender, and slightly separate 
nasals ; the lower canines, as the specific name indicates, are ex- 
cessively flattened toward the extremities but exhibit a triangular 
mid-crown section ; the premolars (Mermier, ’96, Pl. II) have a 
prominent crista and medifossette ; the crests unite early upon 
wear. The teeth may be readily distinguished from those of the 
contemporary Brachypodinz by the small size of the protocone. 

A. blanfordi Lydekker—A jaw is ascribed to this species 
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(Lydekker, ’86) from the Lower or Middle Miocene Bugti Beds 
of Sind. Itis zucerte sedis here. 


4. MIDDLE MIOCENE STAGE, 


Sansan, Stmorre. 


A. tetradactylum Zar/et.—This is the noble species of Sansan 
(Nos. 3378 male, 2379 female, 2389 female, etc.) and Simorre, 
represented finely in the Paris Museum. It shows striking re- 
semblances to A. /emanense, together with all the progressive char- 
acters which we should expect to find in a descendant, and 
unquestionably belongs to the same line. The scapula is high and 
narrow as in dolichopodal types generally. The hind limb 


Fig. 9. Aceratherium (incisivum) tetradactylum. Georgensgemiind. MunicnH. 


(femur and tibia) is of approximately the same length as in A. 
Zemanense, but the metapodials are longer, and more stilted (Mtc. 
Il1JI=160-180, Mts. I[J=135-165), indicating that the phylum 
was developing a progressive running power. The progressive 
and retrogressive changes in the skull and jaws are most interest- 
ing and significant as seen in a magnificent male specimen (No. 
3378, Loc. Sansan). As compared with A. lemanense note the 
following 
SKELETAL DISTINCTIONS, 


Skull.—A slight loss of size, symphysis to condyles of skull = 559, A. /etra- 
dactylum ; symphysis to condyles of skull = 630, 4. lemanense. Nasals, males 
(No. 3378) slightly less elongated, similarly notched at sides, roughened or ru- 
gose distally, but not thickened (a sexual character) ; females (Nos. 2379, 2389, 
Coll. Lartet) very narrow and elongate, separate in median line, not expanding 
distally. Premaxille slender. Occiput elevated, spreading superiorly. Sagit- 
tal crest lower but still well marked. Premaxillz slender. Jaw with elon- 
gate symphysis, wide diastema, angle deep, projecting backwards. Manus 
tetradactyl (Coll. Lartet, Nos. 2518, 2537), with reduced metacarpal V ; lunar 
of tridactyl type (foreshadowing the loss of metacarpal V, whichis now reduced 
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in length to 75), Paris, Coll. Lartet, Nos. 2518, 2537; long, stilted digits ; 
metacarpal III enlarged ; metacarpals II, IV relatively smaller. Scapula ver- 
tically elongate, with long neck, as in all long-limbed, speedy types. 

Denial distinctions.—Inferior canines less lance-shaped, with internal flare 
and flattened external section. First lower premolar sometimes present (in the 
slightly older Sansan specimens). Sup. premolars and molars (No. 2379) with 
somewhat reduced antecrochet and very strong crochet placed near ectoloph ; 
this unites with the ectoloph when well worn and forms a conspicuous medi- 
fossette (No. 2388). Crista conspicuous in unworn premolars and molars. An- 
tecrochet somewhat reduced and becoming conspicuous only in old or worn 
teeth. Molars with cingulum entering median valley between crests, a crest in 
the bottom of median valley (No. 2388), or embracing protoloph only ; with 
postfossette in m+ ; and traces of external cingulum ; posterior cingulum of m8 
{also observed in A. platycephalum and A. lemanense) persisting. Measure- 
ments, female, pm? — m® = 230, 


The scapule and limb bones of large size in the Paris Museum 
(which are catalogued &. sansaniensis) undoubtedly belong to 
A. tetradactylum. Some of these indicate an Aceratherine race 
as large as or larger than the A. lemanense type. 

Paris: This species is also represented in the slightly higher 
levels of Simorre, especially by a very large jaw of a female, with 
small lower canines, first lower premolar absent, formula: p,— 
ms; of marked dolichocephalic type. Lonpon: The jaw from 
Sansan (Hastings Collection, No. 27454, catalogued R. goldfusst ) 
also represents this species; it 1s large and dolichocephalic in 
type; the lower canines are flattened with a marked internal flare. 


5. Upper MIOCENE STAGE, 
Georgensgemind. 


MunicH: Upper teeth with closely similar characters (cata- 
logued A. tncistvum, Georg- 
ensgemiind, Bav.) are seen Ca oe Re 


here in a shade earlier stage Neiasicer es 
of evolution, because we | a ‘ 
observe more of a bridge 
between the premolar crests Lt” 
and somewhat greater 
prominence of the antecro- Fig, 92. Aceratherium tetradactylum. No, 
i Vel avwellan cliente) tas 

cingulum of the molars. f Another specimen is a characteristic 
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long and straight lower jaw of this race. (A maxilla, mistak- 
enly catalogued A. zucisevum, Georgensgemiind, belongs to the 
Ceratorhine or C. sansaniensts race.) VIENNA: A large maxilla, 
containing pm 1—m 3 (without label) has all the distinctions of 
the Aceratherine race. 


6. LowER PLIOCENE STAGE. 
Lippelsheim, Maragha. 


Relations of A. incistvum to Elasmotherium. 


Aceratherium incisivum Xauwp.—Darmstapt : In cranial 
characters this classic species is less dolichocephalic. In dental 
characters it follows closely upon its predecessors (Fig. 8 £); in 
fact, most writers, beginning with Kaup, have not hesitated to unite 
the A. tetradactylum with this animal, The cranial characters, how- 
ever, are much more progressive, the nasals are shorter and more 
upturned, the frontals are thickened and bore a rudimentary horn 
in the males at least. The latter character (Osborn, gg, p. 162) is 
very significant. One can imagine that this phylum, having failed 
in the development of horns upon the mechanically weak nasals (as 
indicated in the Lyons specimen), began to evolve frontal horns. 
There is no question that 
the frontals are not only 
thickened to support a horn 
(they are very thin in the 
contemporary 7. brachypus), 
but that they show a well 
marked rugosity with the 
characteristic converging 
depressions of nutrient ar- 


Pek Frontal, 


Fig. 10. <Acerathertum inctsivum. Type: . 4 : : 
DarmstaDT. Rudimentary frontal rugosity, with teries (Fig. 10). It is this 


lines of convergent nutrient arteries. character which led the 
writer to advance the idea that this animal is an ancestor of 
Elasmotherium, an hypothesis which depends upon the future 
discovery of intermediate forms. It may be observed here, more- 
over, that Elasmothertum has long, narrow, smooth nasals of a type 
found only in the Aceratheriinze and that there is theoretically no 
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difficulty in deriving the enormous frontal horn of the Pleistocene 
species from the vigorous rudiment in A. incistvum ; or the pty- 
chodont Pleistocene molars from the simple Lower Pliocene stage. 

There is a fine skull of A. zuctstvuum in HALLE as well as the 
two in Darmstadt. 


7, EASTERN TYPES. 
Lnceerte Sedis. 


The Siwalik Aceratheriinz have not yet been carefully com- 
pared by the writer. A. perimense is a very large animal from 
Perim Island with a skull which, as restored by Lydekker (’81, 
Pl. X), suggests this phylum, although higher and shorter. 


Sublamily BRACHYPODINA. PHYLUM III. 


Brachycephalic Rhinoceroses, short broad skulls. Teleocerine, horns when 
developed appear on tips of nasals. Megalodine, large cutting teeth. Brachypodal, 
short spreading feet, short limbs, body and trunk near the ground. Tridactyl, 
probable early reduction of lateral digits. Known Geological Distribution, 
Lower Miocene to Lower Pliocene, inclusive, Europe and America. 


These Rhinoceroses, short and broad in all their proportions, . 
including their spreading grinding teeth, represent, so far as we 
know, the sudden occurrence of a new type in the Lower Mio- 
cene of Europe ; for they have no known prototypes in the Oli- 
gocene of either Europe or America. Ejither the original home 
of this type is Africa, and if so, they came into Europe with the 
Mastodons, or they represent an offshoot of the Aceratheriine. 
Typical species are 7. aurelianensis Nouel; 7. brachypus Lartet ; 
T. goldfusst Kaup ; T. fossiger Cope. Doubtful species are 4. 
persie and A. blanfordi. The phylum Brachypodine takes its | 
name from one of the oldest known forms, 7. drachypus Lartet, 
although it first appears geologically in the 7. aureltanensis Nouel 
of the Lower Miocene (Sables de 1’ Orléanais of France), and in- 
cludes a great variety of European and American types, extend- 
ing to the Lower Pliocene, 7. goldfusst Kaup. The feet in 7. 
brachypus and 7. fossiger become extremely short. Associated 
with the shortening of the skull is a shortening and broadening 
of the grinding teeth—the very broad fourth upper premolar dis- 
tinguishes the higher members of this series, notably as developed 


oo 
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in the Lower Pliocene 7\ goldfusst Kaup. In the superior molars 
the protocone is very prominent and rounded, giving a circular 
form in extreme wear. The lower and upper cutting teeth at- 
tain an enormous size, hence the adjective megalodine is appro- 
priate. ‘The shortening of the skull lowers the middle portion 
of the cranium and in the typical species causes the nasals to 
project upwards at the tips; thus the irresistible tendency of 
every Rhinoceros to develop a horn finds expression in the later- 
ally compressed rugosities of the tip of the nasals (7. aurelianen- 
sis, T. fossiger), while an abortive horn may appear on the frontals 
(7. aurelianensis). The strong resemblance of 7. fossiger to this 
series was noted by Mme. Pavlow. 

The generic name Zeleoceras Hatcher is the first applied to a 
member of this series and will be of service to distinguish its 
members throughout. Valid specific differences are found be- 
tween the Lower, Middle, and Upper Miocene and Lower Plio- 
cene stages; there are certainly three and possibly four species 
in Europe. 


1. LOWER MIOCENE STAGE. 
Sables de [ Orléanats. 


Teleoceras (R.) aurelianensis Mouel—Type: A skull. 
Loc. Neuville-aux-Bois, Loiret. 

Paris: Characters of type. (1) Three lower premolars in jaw 
associated with skull ; also observed in an isolated better preserved 
jaw, thus: pg2z , m$; flattened outer face of inferior molars is 


Fig. 11. TZeleoceras aurelianensts. ‘Type: Superior molars. X %. Paris. 


another characteristic ; superior premolars 3-4 shorter than the 
molars and provided with antecrochet, as seen also in maxillary 
series (Collection Vibraye). The strong simultaneous develop- 
ment of antecrochet and crochet distinguishes the molars, as well 
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as the stout cylindrical protocone. Occiput broad, in a vertical 
plane ; jaw with a decided angle. Front view of nasals is very 
characteristic (Fig. 12, D), a rugosity appears upon each tip with a 
cleft between (as in Z. fossiger); there is also a very slight swell- 
ing and faint rugosity upon the frontals immediately above the 
eyes which may indicate the rudiment of a median horn. As 
compared with the Aceratheriinz the fore and hind limbs and 
feet in the Paris Museum are relatively short, but they are longer 
than those of its Upper Miocene relative 7. fossiger mounted be- 
side them ; this species is also distinguished by narrower pre- 
molars. (2) A fine lower jaw (Loiret) exhibits premolars with 
flattened outer wall, also a very small, single-fanged pm,. (3) The 
maxillary series (Coll. Vibraye) above alluded to shows a cement 
layer on the molars as in some Upper Miocene American types. 
Lartet in a letter to Nouel expressed the opinion that this spe- 
cies was identical with the Middle Miocene 7. drachypus. A 
close comparison of the teeth of these two species in the Paris 
Museum reveals the following resemblances and differences : 


T’. aurelianensts. IT. brachypus, 
Premolars broad Premolars broad 
Antecrochet strong in p3, p4 Antecrochet reduced or wanting 
Metaloph of p* long Metaloph of p* long 
Molars, internal cingulum wanting Cingulum strong 


2. MIpDLE MIOCENE STAGE. 


Simorre, Sansan (2). 


T. brachypus Zarte¢.—Paris: A fine maxillary series from Simorre, Gers 
(Coll. Lartet No. 2386); fourth superior premolar (p*) compressed antero- 
posteriorly and extending transversely more than in 7. aurelianensts ; superior 
molars with strong internal cingula; inferior molars with extremely flattened 
outer faces; enormous upper incisors. This species is generally said not to 
occur at Sansan, but a single lower canine tooth (catalogued &. tetradactylum, 
Paris Museum) probably represents it on this level. 


3. UpPpER MIOCENE STAGE. 
Grive-St.-Alban, Steinheim. 


T. brachypus.—The finest examples of this species are found 
in the Muséum d’Histoire Naturelle of Lyons and have been 
described and figured by Depéret. Relying upon his determin- 
ation (’87, p. 178) we observe the following dental characters : 
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Supertor premolar I simple ; premolars 3-4 without antecrochet (thus differing 
from 7). aurelanensis); premolars 2-3 with small crista and crochet ; premolar 4 
with crista and forked crochet ; molar I with small crista, strong crochet, ante- 
crochet reduced (as compared with &. aurelanensis); molars 1-3 with internal 
cingulum extending around inner face. /#fertor premolars with flattened outer 
faces. Measurements, Mts. III = 110. 


Depéret observes that the true Z. drachypus always has an in- 
ternal cingulum upon the upper molars. I do not, however, feel 
convinced that this specific determination is correct. 

Haute: A distinct variety of this type occurs at Steinheim, 
and was shown to me in this fine collection through the kindness 
of Professor Fritsch ; it is distinguished by very thick enamel, 
square posterior fold of ectoloph (due to the antero-posterior 
compression of the dentition correlated with the brachycephalic 
skull), crista, crochet, and antecrochet all showing in well worn 
superior molars; cingulum only around protoloph of molars 
(in typical 7. drachypus it embraces metaloph also). This vari- 
ety may become known as a distinct species, 7. eurydactylus, for 
there certainly are some minor differences between this and the 
typical 7. brachypus. 

MunicH: The foot bones of manus and pes, Mtc. III = 145, 
Mts. III = 110, astragalus = 50 (types of A. eurydactylus Haushal- 
ter), are almost identical in size and proportions with those of our 
Upper Miocene species, 7. fossiger Cope, of America. A lower 
jaw (Steinheim) exhibits the following characters : symphysis, 
short ; diastema very short, first lower premolar vestigial, single- 
fanged, close to canine; second lower premolar comparatively 
simple, reduced, single-lobed. ‘There is also a fragmentary skull 
from the Dinotherium Sands near Giinzburg with occiput low 
and broad as in 7. fossiger. Also from Steinheim a large col- 
lection of isolated upper molars, with the following characters : 
superior fourth premolar broader than first molar (as in 7. gold- 
fusst); superior first molar with very thick enamel, a crista, large 
antecrochet, and broad internal cingulum extending around pro- 
toloph only. The Steinheim teeth of Munich therefore agree 
closely with those in the Halle collection and indicate that the 
northern (? 7. eurydactylus) variety differed in a definite particular 
from the southern typical 7. drachypus race, namely : cingulum 
extends around protoloph only ; this character (cingulum around 
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protoloph only) is also observed in a cast of four molar teeth 
(Mantscha bei Graz) in the Munich collection, but it is not seen 
in the Augsburg skull. 
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Fig. 12. Characteristic types of nasals and nasal rugosities. A, Aceratherium tetradac- 
tylum, Paris. B, A. lemanense, Lyons (Pyremont). C, A. ¢uctstvum, HALLE. D, Teleo- 
ceras aureltanensis, PARIS. E, Iucerte Sedis, AUGSBURG. F, Rhinoceros sansaniensts 
(restored). G, R. platyrhinus. H, Atelodus bicornis. 1, A. stmus, Mostly after rough 
sketches by the author, 


AucsspurG: Other characters of this variety are given by the 
fine specimens in this museum shown to the writer through the 
kindness of Dr. Otto Roger, also communicated by letter (May 
30, 1899), but especially in his very full and valuable paper 


254 Bulletin American Museum of Natural History. [Vol. XIII, 


(Roger, ’oo), received just as this paper was going to press. 
Locality : base of lower Dinotherium Sands, near Augsburg. 
Very aged skull (Roger, ’oo), found at base of sands, short and 
massive ; premolars and molars with strong cingulum surround- 
ing three sides of the crown ; p'—-m? = 260, Measurements: 


Da. 2). 3 << m.I | 2 3 
Length 24 29 35 37 40 49 58 


Breadth 18 35 48 57 56 56 53 


Breadth greatly exceeding length throughout upper grinders ; 
superior diastema 1-p = 85; zygomatic arches strong ; occiput 
as broad above as below ; supra-temporal crests separated by a 
median groove ; in mid-frontal region bones as thin as paper (an 
important distinction from A. éuctsivum); nasals a single, compact, 
laterally compressed bone without trace of median cleft or suture 
(thus differing from 7. aurelianensis), thickened at the extremity 
but not laterally compressed as in 7. aurelianensts and T. fossiger ; 
meatus auditorius open below (resembling R. sumatrensis). Iam 
inclined to regard this as a female skull and to believe that a 
male would show rugose nasal tips; in fact, nasals with rugose 
tips were described and figured by Roger (’85) (Fig. 12, £&). 
This animal shows decided specific differences, but an unmistak- 
able racial resemblance to both 7. aurelianensis and T. fossiger. 
Other characters of this species observed in Augsburg specimens 
are, Jower jaw: short symphysis ; very short diastema (10); small 
coronoid process bending sharply forward ; small incisors ; first 
lower premolars always wanting ; outer face of lower grinders 
flattened ; total premolar series = 111.5, molar series = 165 ; den- 

tal formula, + % ¢ 3; grinding teeth large in proportion to skull. 
 Srurrcart: Teeth measurements: Pm‘, breadth, 60, 
length, 40. Limb measurements: Steinheim collection (Roger, 
oo, pp. 16-17), humerus, length, 350 to 420; radius, 290 to 370; 
fernur’ 300 to s40'; tibia, 290 to 340; metatarsals, I = 103, 
II] = 112, IV = 96; ‘these measurements indicate that the 
limbs are somewhat longer than those of Z. fossiger (cf. Os- 
born, ’98, p. 57). The pointed vestigial first lower premolar is 
preserved in one jaw; lower incisors small and sharply pointed. 
A maxillary series (Steinheim, No. 6344) is referred by Roger 
(oo, p. 14) to this species, mistakenly, I believe, because the 


« 
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long narrow measurements of the grinding teeth indicate that 

they belong to a dolichocephalic type, probably A. tetradactylum. 
A jaw recently excavated by Professor Fraas himself (Steinheim) 

exhibits small pointed incisors and a vestigial pointed pm,. 


LOWER PLIOCENE STAGE, 
Lippelsheim. 


T. goldfussi Kaup.—The foregoing studies enable us to de- 
termine that the tooth which Kaup selected from the sands of 
Eppelsheim for the ¢yge of this species is not a molar, as he sup- 
posed, but a fourth superior premolar ; this tooth has a broad in- 
ternal cingulum (‘ Ossements Fossiles,’ Darmstadt ; in ‘Akten d. 
Urwelt,’ 1841, he adds as cotypes, a lower molar, and upper incisor ; 
in ‘ Beitr. z. Naher. Kennt.’ he figures an upper molar, Taf. II, fig. 
20; a lower molar, fig. 15). In the same Eppelsheim sands are 
found other teeth with characteristic peculiarities of this brachy- 
cephalic-megalodine phylum, viz.: greatly enlarged upper in- 
cisors, upper molars with crochet and antecrochet projecting into 
median valley, lower molars with flattened outer wall. 

T. goldfusst is very imperfectly known ; it cannot now be dis- 
tinguished specifically from 7. brachypus, except by its larger size. 
So far as we know it was the last member of the subfamily 
Brachypodine. 


Types. Lncerte Sedts. 


The Siwalik Rhinoceroses have not yet been carefully examined 
by the writer. The Acerathertum blanfordi Lydekker, type, re- 
sembles the Brachypodine in the structure of its superior molars. 
From the Lower Pliocene or Maragha is another remarkable in- 
teresting form, A. perste Pohlig, which appears to be distinct 
from A. blanford.. 

Aceratherium persiz /Poh/ig.—This species is richly repre- 
sented in VienNA (Collection Polak) by ten more or less complete 
skulls ; there is also a fine skullin the HALLE Museum. Charac- 
ters: Last superior molar quadrate with an exceptional extension 
of ectoloph, and a vestige of posterior valley ; ectoloph of molars 
in a nearly straight line; antecrochets and crochets of molars 

very prominent, giving a complex pattern upon extreme wear ; 
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enamel thin; protocone large, strongly constricted off. These 
dental characters approach those of Zeleoceras fossiger. 

In some of its cranial characters 
it approaches A. zucisivum, except in — 
the extraordinarily broad chin which 
is hollowed out in the median line 
“8 (see also lower jaws referred to A. 
ase, —~antiorocnet blanfordt in British Museum); thus 

| pee Sake the lower canines diverge and are set 

Fig. 12a. Aceratherium persia. : : f 
Second and third superior molars. widely apart, with the persistent alve- 
HALLE. : ees 

oli of lower incisors between ; nasals 
short, straight and smooth; a sagittal crest; occiput higher 
than broad ; zygomatic archslender. A strong rugosity upon the 
molars beneath the eyes for the origin of the masseter muscles, 
which are inserted in a strong ridge on the outer border of the 
angle of the jaw. Tibia and fibula closely united (as in Brachy- 
podine). Limbs of medium length. 


crochet, _¢erista 
$ Seas 


Subfamily CERATORHINA!. PHYLUM IV. 


Middle Miocene to recent Rhinoceroses » dolichocephalc, with frontal horns, 
and nasal horns upon a distinct mid-nasal convexity, not terminal , nasals more 
or less pointed and recurved anteriorly ; cutting teeth large in early members, 
gradually reduced in certain branch phyla ; cursorial limbs. 


The first known of this series, R. sansaniensis of the Middle 
Miocene, appears to represent a new arrival and a new phylum in 
Europe ; it certainly has no ancestors among the previously 
known Diceratheriine, Brachypodine, or Aceratheriine, for the 
structure of the entire upper portion of the skull is different ; it 
is barely possible that some of the teeth referred to A. minutum 
from the. Upper Oligocene may represent its ancestors; but 
this 1s not probable. Its successors or collateral descend- 
ants, however, are probably determined as the &. s¢morrensis of 
Simorre, the 2. steinheimensis of the Upper Miocene of Steinheim 
and Grive-St.-Alban ; these animals apparently gave off: (A) a 
smaller race, the last of which appears in the Lower Pliocene, Ep- 
pelsheim ; in Eppelsheim and Pikermi, however, there also ap- 
pears (B) the larger race of R. schleiermachert possessing many of 
the same characters as &. sansaniensis, but with certain notable 
distinctions. 
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The generic name Rhinoceros may be retained at present for 
members of this series, but in case a relationship to the Sumatran 


Fig. 13. Superior molar series. A, FR. sansaniensis. Type: Paris. 3B, R. stmorrensis, 
No. 2380. Paris. C, R. schletermachert. STUTTGART, after Kaup. All X 3. 


Rhinoceros should subsequently be demonstrated, it would be 
well to apply Gray’s term Ceratorhinus throughout. 


A, Smaller Race. Middle Miocene to Lower Pliocene. 
t.  MippLtE MIocENE STAGE, 


Dental Characters.—Large lower canines (males) ir Miocene ; first lower pre- 
molars relatively persistent (unlike Diceratheriinze),1 tained to Middle Miocene, 
then reduced ; upper premolar transformation retarded, crests confluent upon 
wear in 2. sansaniensts, free.in 2, stmorrensis ; wpper molars and premolars 
with internal cingula reduced or absent; molar-premolar series of moderate 
length (pm? — m® = 190 in RX. sansaniensis), much shorter than in the contem- 
porary Aceratheriinz, proportionately longer and narrower than in the Brachy- 
podine ; molars retaining a feeble antecrochet. 


[ Movember, rgoo.| i? 
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Cranial characters.—Nasals short and broad, triangular when seen from 
above ; median horn precociously (Middle Miocene) developed upon both nasals 
and frontals; occiput both broad and high (very distinct from Aceratherine, 
Diceratherine, or Brachypodine types). 


a. Lower Level, Sansan. 


R. sansaniensis.—Paris: The type skull (No. 2395, Coll. 
Lartet, Sansan) is that of a male,a small animal; it is very much 
crushed antero-posteriorly, disguising its real dolichocephalic char- 
acter, which is strongly marked in the uncrushed lower jaw; the 
first lower premolar has a broad double or grooved fang, while in 
R. simorrensts this tooth is small and single-fanged ; the premolars 
are greatly worn so that the median valley has almost disappeared 


Cel&o 


pl pe 


Fig. 14. Lower grinding series. A, R. sansaniensis. Paris. B, R. simorrensis. Paris. 


and the crests are quite confluent: although a male (because of 
its well developed horns) the inferior canines are smaller than in 
the R. simorrensis jaw ; the simple character of the molar crests 
in this specimen is deceptive, and is due to extreme wear, the 
crochet (a superficial fold) having been worn off, the protocone 
and antecrochet are indistinctly marked (quite unlike the Ace- 
ratheriinee and Brachypodine of this geological period); the in- 
ner face of the molars is without cingulum (unlike Aceratheriine 
and Brachypodine) ; there are indications that young teeth would 
show both crista and crochet ; the nasals and occiput have a very 
characteristic shape, somewhat similar to that of Gaudry’s #&. 
schletermacherit of Pikermi; the nasals are especially distinctive, 
being broad and rugose behind, where they carry the horn, 
but converge to a smooth point anteriorly; (See Paris, Nos. 
2395, 551); metatarsals (erroneously catalogued JA. ¢etradactylum), 
of moderate length, probably belong to this species. 
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b. Higher Level, Simorre. 


R. simorrensis Zarte¢—Paris: (1) In this animal from a 
higher level (roo metres) we observe distinct specific progression ; 
the size is the same; the lower canine is larger; the first lower 
premolar is single-fanged, reduced or wanting ; the crests of the 
upper molars (Lartet Collection: No. 2380, catalogued as A. 
tetradactylum) are more distinct ; the younger molars have a 
feebly indicated antecrochet and a very strong crochet; upon 
extreme wear the antecrochet comes out more strongly. (2) A 
handsome lower jaw shows the vestigial pm, persisting on the 
left side, wanting on the right (Fig. 14); the lower grinders are 
small, fine, and delicately built ; the diastema is rather short. 
(3) A maxillary series (Coll. Lartet, No. 2380) is beautifully 
preserved ; the fourth superior premolar is fully molariform, 
with a prominent antecrochet ; the superior molars show a re- 
duced antecrochet and a very prominent crochet. Measure- 
ments: pm! — m? =193 (Coll. Lartet, No. 2380); pm, — ms; 
= 105. 

Lyons: Two fine maxille of &. s¢morrensis are found in the 
Muséum d’Histoire Naturelle and present characters exactly 
similar to the above ; strong postfossettes are observed in pm? — 
“m! and strong and prominent crochets on pm? — m§; the molars 
have the internal cingula feeble or wanting. Lonpon: Upper 
jaws and teeth (No. 33525, Villefranche, d’Astarac, Gers, France) 
a beautifully preserved apparently femade skull with no trace of 
median horns on frontals ; molar teeth with the same characters, 
p! —m? =193. A lower jaw (No. 33526, same locality) ex- 
hibits a single-fanged and evidently much reduced first premolar, 
The 2. austriacum Peters is represented in Munich by the third 
superior molar tooth. The type of this species from Eibiswald- 
Leiding is doubtfully distinct from the foregoing. 


2. Upper MIOCENE STAGE. 
; Steinheim, Grive-St.-Alban. 


The Upper, Miocene stage of this small race is the so-called 
R. steinheimensts Jager, from Steinheim. (1) The finest example 
of this stage is a maxilla in SturTGart (Steinheim, No. 6032); 
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pm! is quite simple ; pm? shows a crista and small antecrochet ; 
pm 3 shows a prominent crochet ; pms °~* differ from molars in 
the absence of antecrochet fold; the molars show a crista, re- 
duced antecrochet, and very prominent crochet. (2) Another 
Maxie (No, ae30) shows a laiger size. pin? .— m* = 200, 
Lyons: similar teeth are found from Grive-St.-Alban. It 1s 
probable that this stage represents a distinct species, in which case 
it should be termed &. steinheimensis Jager ; at present, however, 
we know no means of distinguishing it from &. semorrensis. Mu- 
NICH: A fine example of maxillary series from Georgensgemtind 
(catalogued A. imcistvum) exhibits premolars and molars without in- 
ternal cingulum ; the premolars have complete internal crests. 

Conclusions—There is a gradual advance in size (molars from 
190 to 200) and in the evolution of the premolars, as we Wake 
from the Middle to the Upper Miocene Ceratorhine. 


3. LowER PLIOCENE STAGE. LAST OF SMALLER RACE. 
Eppelsheim. 


R. steinheimensis.—Kaup referred the smaller teeth of. 
Eppelsheim to A. minutum Cuvier ; this was an error, One of 
these Eppelsheim teeth, a third superior molar, is 
in Lonpon (British Museum, No. 1257); it agrees 
closely in every particular with those of A. sémor- 
rensts both in size and character; it is a much 
worn tooth and shows a large antecrochet.. Casts 

ne of the Eppelsheim molars (M. 2739, 2740, 2742) are 
steinheimensis. also identical with those of A. semorrensis. Darm- 

ast superior f : : Raa? : , 
molar. Stein- sTADT: An examination of Kaup’s originals in this 
heim, Municu. ; ‘ . 
Museum confirms the above determination (see 
Kaup,.62, Vat, Il, igs.6,10, 11,.43).. There is little doubt, there- 
fore, that this smaller race of Ceratorhinez persisted in the Lower 
Pliocene ; the specific characters of this stage are undetermined. 


Peis Laereep Ware. 
4. LOWER PLIOCENE STAGE. . 


Lippelsheim, Pikermt. 


We can imagine that the smaller race arrived in Europe (either 
from Asia or Africa), was arrested in size development and 
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terminated in the smaller Eppelsheim species; then from the 
same original stock, by subsequent migration, a collateral larger 
yace arrived, which in general had developed along the same 
lines, but had retained certain primitive characters. 

Such a collateral species is Kaup’s #. schletermacheri of Eppels- 
heim (Fig. 13, C). It exhibits molar-premolar teeth measuring 
260; it is thus nearly one-third larger than A. steinhetmensis ; it 
resembles the #. sansaniensis series in the following points: 
superior molars: antecrochets reduced ; a crista (progressively 
bifid); a prominent crochet; skeleton: metapodials of medium 
length ; tridactyl manus. It differs as follows: premolars with 
crests internally confluent upon wear (primitive); first lower pre- 
molar persistent (primitive); a sagittal crest (primitive); small 
cutting teeth (progressive); very large nasal and frontal horns 
(progressive); no postfossettes in the molars; wide distance be- 
tween orbit and naso-maxillary notch (this space is somewhat 
shorter in &. sansaniensts, indicating a progressive lengthening of 
the skull in R. schletermachert ). 

Therefore, as placed together in the Paris Museum the Middle 
Miocene R. sansaniensts and the Lower Pliocene (Pikermi) 2. 
schletermachert exhibit first a striking racial similarity in form; 
second, a difference in size exactly such as one would expect in 
the progression from a Middle Miocene to a Lower Pliocene type; 
third, certain primitive and progressive differences which render 
the theory of direct descent of one from the other impossible. If 
one compares the skulls closely one sees the striking racial like- 
ness in the form, and especially in the proportions and positions 
of the horns upon the nasals; the occiput of &. schletermacher? is 
relatively lower and is somewhat broader below. In both speci- 
mens the infraorbital foramen is very close to the naso-maxillary 
notch ; thus it is evident that these species, although not geneti- 
cally related, represent collateral branches of a similar race. The 
growth of the skull between the orbit and anterior nares points 
to progressive dolichocephaly and to correlated elongation of the 
limbs and feet. 

The successors and relatives of this Ceratorhine phylum are, 
apparently, 2. /eptorhinus Cuvier, Middle Pliocene, represented 
by a fine skull (Paris Museum, Montpellier, Hérault); the long- 
limbed 2. e¢ruscus from the Upper Pliocene of Italy, France, and 
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England, with a nasal septum; &. platyrhinus of the Pliocene 
Siwaliks of India (which Lydekker has mistakenly associated with 
the Atelodinz); finally, the smaller and somewhat primitive 
living species, A. sumatrensts. 


Subfamily ALE LODINAL PHYLUM ¥Y. 


Lower Pliocene to recent Rhinoceroses. Dolichocephahc, long low skulls, 
moderately broad, depressed, backwardly inclined occiput; two large horns 
developed upon nasals and frontals,; nasals square or blunted anteriorly, 
horns extending to the extremities; Atelodine, cutting teeth vestigial or 
wanting ;» mesopodal, moderately long limbs and digits, stmilar to those of R. 


indicus. 
1, LOWER PLIOCENE STAGE. 


Pikerm, Maragha, 


In the Lower Pliocene of Pikermi there suddenly appears in 
Europe a fifth type which cannot be derived from any of the 
preceding ; the cutting teeth are precociously vestigial or wanting 
(hence the term Atelodine) ; the skull is easily distinguished by 
the form of the temporal fossa and occiput, by the form of the 
nasals and by the absence of front teeth in the dolichocephalic 
megalodine &. schletermacheri, which appears in the same beds. 
The species is not found in the more northern Eppelsheim beds, 
and in view of the many resemblances which the Pikermi type, 
R. pachygnathus, bears to the existing African species (A. simus, 
R. bicornis), we may not consider as unreasonable the hypothesis 
that this is an African phylum which entered southern Europe 
with the numerous Antelopes and Giraffes of Pikermi; the later 
members of this phylum are the Pleistocene &. hemitechus and 
R. antiqguitatis (= tichorhinus),and the recent &. stmus and R. 
bicornts. The main characters of this phylum are given above. 

R. pachygnathus Wagner.—Paris: A fine skull and skeleton 
of this type have been described and figured by Gaudry. Even in 
the young skull there is a decided thickening for a frontal horn ; 
the nasals are very broad and thick at the extremities ; the lower 
jaw is without distinct angle, and a single convex sweep from 
condyle to angle is very characteristic ; correlated with this we 
observe a weak zygomatic arch and early reduced front teeth ; 
the most distinctive feature is the backward sweep of the tem- 
poral fossa, the low, backwardly inclined occiput. The molars are 
brachyodont. In the older jaw the formula is: ipcppgmMg. 
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Duvernoy actually attributed 2. pachygnathus to the Pleistocene 
species 2. antiguitatis, from resemblances in the limb bones, and 
Gaudry remarks (’62, p. 177) that this was very natural because 
the bones are extremely similar, Again, as originally remarked 
by Gaudry, &. pachygnathus resembles &. dicornis (the smaller 
brachyodont shrub-eating species of Africa), and (’62, p. 178) 
closely also 2. sémus (Burchell’s Rhinoceros, the larger hypso- 
dont, grass-eating species of Africa); I have verified these 
remarks by very careful studies of specimens in Paris and Lon- 
don. &. stmus has a square upper lip, with broadly truncate 
upper nasals, the horn rugosities being carried to the very ex- 
tremity, and its cranial resemblance to 2. pachygnathus is 
remarkable. &. dicornis has, on the contrary, a pointed prehen- 
sile upper lip, and its somewhat more pointed nasals may be 
correlated with this narrower snout, but the horns are carried to 
the very extremity (at which there is sometimes a slight cleft, 
British Museum specimen). 


Atelodus neumayri, sp. nov.’ 


Type, a large male skull, Vienna Museum, from Pikermi or Maragha (Persia), 
{erroneously catalogued as 2. schletermacheri), This skull resembles 2. 
pachygnathus as follows: large frontal and nasal horn cores; auditory meatus 
closed ; zygomatic arch slender (correlated with reduction 
of angle and masseteric muscles); lower border of jaw 
convex ; dentition : Tyree It differs from 2. pachy- 
gnathus as follows: molars elongate, tending to hypso- 
dontism ; cement covering sides of molar crowns; the 
pattern of the premolar and molar teeth unique and with- 
out precedent ; there is no true antecrochet on the pro- 
toloph, but a fold, which might be considered as an aberrant 
crista, projects into the median valley from its outer portion, 
that is, external to the crochet (whereas the antecrochet 
always appears zzternal to the crochet); the prominent Bis 363 Adem 
crochet is placed internally to this; strong hypostyle fold eumayri. Type: 


Second superior mo- 
and postfossette on p® to m}, lan. Vieni, 


m2 


An apparently similar fold is observed in #. antiguitatis, and © 
connects the protoloph diagonally with the metaloph; 4. 
neumayrt therefore resembles 7. antiguitatis more closely than 2. 
pachygnathus, both in the presence of this fold and in the greater 
hypsodontism of its molar teeth. 


1 Dedicated to the late distinguished Austrian geologist, Melchior Neumayr. 
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2. PLEISTOCENE AND RECENT STAGES. 


An adaptive parallel to these types is presented in the Middle 
and Upper Pleistocene species: &. antiqguitatis resembles 2. stmus 
(and less closely &. neumayrt) with broadly truncate nasals, 

slender zygoma, and hypsodont, small, very narrow molar teeth ; 

while A. hemitechus* resembles 2. pachygnathus and R. licornts, 
with brachyodont molar teeth. In both #. hemitechus and R. 
bicornis the nasals are somewhat narrower and the upper lips 
more prehensile and pointed. These large Pleistocene animals 
(which co-existed for a while) thus differed in details of dentition 
in adaptation to local differences of feeding ranges and habits, but 
resembled each other in (1) extreme dolichocephaly, (2) back- 
ward inclination of the occiput, (3) powerful nasal.septum, (4) 
horns on extremities of nasals. 

The existing African species, 2. sémus and R. bicornis, like R. 
sumatrensis, 1n the Ceratorhine series, are, however, both less 
specialized than the Pleistocene types. 


Subfamily RHINOCEROTINAL,. PHYLUM VI. 


Brachycephalic or intermediate between extreme dolichocephalic and brachyce- 
phalic types ; occiput inclined forwards. Single horns upon mid-nasals ; nasals 
pointed and generally smooth at the extremities. Megalodine, large upper and 
lower cutting teeth. 


No representatives of this phylum have been found in Europe. 
In Asia, however, the Pliocene Siwaliks yield species which are 
probably ancestral to the typical RAznoceros unicornis of India. 
Lydekker (’81, Pl. X) shows that R. paleindicus leads into the 
hypsodont or grass-eating 7. umcornis type, while 2. sivalensts 
leads into the brachyodont or shrub-eating 2. sondaicus type. All 
these four species exhibit a skull with forwardly inclined occiput, 
concave and hornless in the frontal region, nasals with a large 
horn in the middle portion which does not extend to the smooth 
and pointed extremities ; well developed cutting teeth. 

The origin and relationships of this phylum are unknown; it 
will be noted that it is exclusively south Asiatic in distribution 
and this (Oriental Region) may ultimately prove to be its home 
and exclusive centre of adaptive radiation. 


1 See Geol. Mag. (2), Vol. I, Pl. XV, as figured by Davis. 
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CONCLUSIONS. 


This phylogeny leaves many species untouched and unsettled. 
It certainly contains both errors and omissions, and I set it for- 
ward mainly as a method of solution of the Rhinoceros problem. 

1. It disregards homoplastic or convergent characters, which 
are often entirely misleading. 

2. Great stress is laid upon exactness as to ihc or 
geological succession, the neglect of which has been a fertile 
source of error. 

3. According to our present knowledge, none of the six phyla 
can be connected by European stem forms, as in the phy- 
logenies previously attempted. 

4. The newer hypothesis of foreign (African or Asiatic) invasion 
into Europe of certain phyla has at present more in its favor 
than the older hypothesis of the derivation of all Upper 
Tertiary from Lower Tertiary types of Europe. 

5. It is a fact that the earliest known members of each phylum 
show substantially all its fundamental characters; subse- 
quent modifications are adaptive and may be more or less 
convergent to other phyla. 

6. Generic, specific, and subfamily terms are Seis our symbols 
for clear thinking and description. If the hypothesis of six 
or more distinct phyla is correct, and these breeds or races 
have been distinct since the Middle, and in some cases since 
the Early Tertiary Period, then the actual remote relation- 
ships of the individual members of said phyla will be most 
truthfully and clearly expressed both by the revival of cer- 
tain disused generic names, and by the use of subfamily 
names. 
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Article XX.—OXYANA AND PATRIOFELIS RESTUD- 
IED AS TERRESTRIAL CREODONTS. 


By Henry FairriELD Osporn. 
PLATES XVIII AND XIX, 


Comparatively little was known 
of the skeletal structure of these 
animals until the American Mus- 
eum Expeditions of 1891 and 1893 
secured complete skeletons of each, 
which Dr, J. L. Wortman carefully 
described and figured. After a 
searching comparison with modern 
land and water Carnivora he con- 
cluded that Patriofelis was prob- 
ably aguatic in habit and posstbly 
ancestral to the modern Pinntpedta 
and: that the -much’ older type". ma, Didelphys virginiana, left 
Oxyena and the more recent type 
Oxyaenodon, bore similar testimony to affinities with the Seals. In 
describing Patriofelis 
he remarked: “The 
broad, flat, planti- 
grade feet with their 
spreading toes sug- 
gest at the first glance 
their use for swim- 
ming” Coa 16a) 

Recently, under 
the direction of the 
present writer, the 
Oxyena lupina skele- 
ton has been mounted 
and the Patriofelis 
Jerox skeleton taken 
apart and remounted 
by Mr, Hermann, 
head preparator. ‘At 


Fig. 2. Patriofelis ferox, left fore foot, from mounted skeleton. the sametime several 
[269] 
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alterations were made in the restored parts of the skull of Patrio- 
felts, the teeth were restored, one dorsal vertebra added, and, for 
reasons stated below, the feet reset in an angulate subdigitigrade 
instead of a plane plantigrade fashion. A more thorough study 
of the dentition of this animal was also made from all the mate- 
rials in the Museum. 

In this connection a careful restudy of all the evidence led the 
writer to the opposite conclusion, that these were powerful ferres- 
trial, or partly arboreal, animals, analogous to the Cats in habits of 
feeding, with analogous (not homologous) sectorials, clumsy in 
limb structure, without prehensile claws, and presenting no evi- 
dence of successors among the modern Carnivora. The reason- 
ing upon which this conclusion is based is, in brief, that the 
alleged points of resemblance to the Pinnipedia are in part per- 
sistent primitive characters due to the descent of the Oxyznidz 
and Pinnipedia from a common Insectivore-Creodont ancestor, 
in part homoplastic adaptive characters due to similar habits or 
uses of certain parts of the body, while the main trend of adapta- 
tion is divergent from the Pinnipedia as seen both in the teeth 
and feet, and from all other modern Carnivora, especially as seen 
m the/teeth. 

In this paper the principal osteological and dental characters 
will be briefly restated with a number of corrections and addi- 
tions, referring the reader back to Wortman’s fuller papers for 
details. 


I. EvIDENCE FOR TERRESTRIAL HABITS. 
1. Zhe Feet. 


It was claimed (Wortman, ’94, p. 161) that the plantigrade feet 
with spreading toes indicated a webbed (94, p. 146) or swimming 
foot. It will be observed by comparison of the photographs 
(Figs. 1, 2) that the feet of Patriofelis are no more widely 
spread than those of the terrestrial and arboreal Dédelphys. 
Moreover, the planes of the articular facets of the metapodials 
and phalanges in Patriofelis entirely forbid the supposition that 
this animal was plantigrade. 

The writer has pointed out (oo, p. gr) that the angulation of 
the limbs in Ungulates is expressed in the angles which the prox- 
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imal and distal facets make with the long axes of the shafts ; 
considering the shafts as perpendicular, facets in horizontal planes 
wndicate straight limbs ; facets in oblique planes tndicate angulate 
limbs. Exactly similar principles apply to the hand and foot 
of Unguiculates, as shown in Fig. 3. In the passage from Ofaria 


IV Il il 


Fig. 3. Angulation of facets in feet of (1) Ursus, (II) Procyon, (III) Patriofelis, (IV) 
Felis, showing increased obliquity in relation to increased angulation. 
A, distal facets of metacarpals ; B, distal facets of 1st phalanx; C, distal facets of 2d phalanx. 


(secondarily plantigrade), Ursus (primarily plantigrade), Procyon 
(subdigitigrade), and Fe/is (digitigrade), we see that the planes 
of the distal facets give certain indication of the modes of 
progression. 

1. As regards angulation, Patriofelis is shown to occupy a posi- 
tion intermediate between Procyon and Felis, with a decidedly 
angulate foot, the angles between phalanges 1 and 2 being espe- 
cially acute. This proves that the metapodials, as well as phalan- 
ges 1 and 2, were raised off the ground by palmar and plantar 
pads asin Felis. Taking a conservative view, the feet of Pa- 
triofelis may be described as subdigitigrade in position. The 
straight terminal claws indicate that they entirely lacked the 
grasping and tearing power developed in Feéts. 
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2. As observed by the writer and Wortman in Oxyena (’99, p. 
144): “ There is reason to believe that the habitual position of the 
foot was digitigrade, but there 
is no evidence of any retrac- 
tility of the claws.” Begin- 
ning therefore with a subdigi- 
tigrade foot, the progression 
from Oxyena to Patrtofelts 
does not indicate an advance 
toward secondary plantigrad- 
ism, as would be the case if 
these animals were becoming 
more and more aquatic in 
habit. . On the contrary, the 
anaiosy Of ‘the feet. of »the 
known Oxyeenide with those 
of Procyon and Didelphys 
would indicate that they were 
ae Hf CAS ate typical lumbar ver- ysed mainly in slow terrestrial 

; or arboreal locomotion, and 
exceptionally if at all in swimming. 


2. The Dentition. 


The lack of prehensile power in the feet of Patriofelis is com- 
pensated for in an extraordinary manner by the increased pre- 
hensile power in the progressive evolution of the teeth ; this 
again is analogous to that of the Felidze in its extreme heterodon- 
“ism or specialization, whereas the key-note of dental evolution 
among the Pinnipedia is a secondary homodontism or reduction of 
the premolars and molars to a common triconodont pattern. 
The dental parallelism of the Oxyznide with the Felide is well 
stated by Wortman (’99, p. 140). 

The progression of both skull and teeth in the Oxyznide is 
towards a raptorial type with increasing temporal and masseter 
muscles, deep zygomatic arch and large temporal fossa, heavy 
jaw, deep and broad symphysis, with the biting power concen- 
trated at three points, namely, the canines, the fourth lower 
premolar, and the enormous carnassial teeth; the carnassials 
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Patriofelis ferox. Left lower jaw, external view (No. 1507 coll. A. M.N. H.). 
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Specimen included in mounted restoration. 
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are adapted to flesh and bone cutting by the loss of the talonid 
exactly as in Felts, We should emphasize the contrast however : 


Carnassials 
Oxyenide _ First upper molar Second lower molar 
Lelide Fourth upper premolar First lower molar 


Il. CoMMON CREODONT CHARACTERS OF THE OXYENIDAE. 


As stated above, many primitive Insectivore-Creodont charac- 
ters are found in this family which are also found in other types. 
Among these are: 

An alisphenoid canal ; exposure of mastoid (Patriofelis) ; small 
brain ; large temporal fossa ; cranium constricted behind the or- 
bits (as in Mesonychide and Arctocyonidz) ; powerful caudals ; 
elbows everted ; prominent deltoid crest and entepicondylar for- 
amen of humerus; separate scapho-lunar; free centrale; large 
trapezium ; small trapezoid ; femur with 3d trochanter and shaft 
expanded distally; astragalus with flat oblique tibial trochlea and 
astragalar foramen (as in Creodonta and Pinnipedia); small 
mesocuneiform (functionally analogous to the small trapezoid) ; 
distal phalanges cleft distally (as in many Creodonts and Con- 
‘dylarths) ; metapodials I-V relatively well developed. 


III. SPECIALIZED CHARACTERS OF THE OXYANIDA. 


Progressive shortening of the face and elongation of cranium ~ 
with reduction of teeth and development of jaw muscles; high 
sagittal crest ; occiput narrow; a preglenoid process; a large 
postmastoid foramen; no postglenoid foramina; mandibular 
condyles scroll-like (as in Felidz); atlas with form and verte- 
brarterial canal as in Felidae (Wortman, ’94, p. 137); axis with 
elongate spine ; certain dorsals and lumbars with progressively 
revolute zygapophyses (as in Mesonychide and certain Pinnipe- 
dia, Phoca) ; lumbars with progressively developed anapophyses ; 
scapula, humerus, and ulna of about equal length ; scapula very 
large, spreading superiorly (imperfectly known in Oxyena), 
supra- and infraspinous fosse subequal; powerful acromion and 
metacromion processes; humerus with exceptionally elongate and 
prominent deltoid crest, powerful supinator ridge, large entepicon- 
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dyle and entepicondylar foramen ; olecranon process of ulna 
elongate, ulna grooved anteriorly ; limited rotation of forearm 
owing to proximal expansion of radius; feet spreading; trape- 
zium extended transversely (as in Pinnipedia, Wortman) ; dorsal 
portion of distal metapodial facets hemispherical, ventral portion 
keeled (as in Fissipedia, Wortman) ; digits angulate, the second 
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Fig. 6. Patriofelis ferox. Lower jaw, left side ; A, crown view; A’, external view; 
A? internal view of 4th premolar (No. 1508 coll. A. M. N. H.). 


phalanges strongly flexed upon first phalanges; subungual 
(retractile) processes of distal phalanges well developed (as in 
Pinnipedia ; in Fissipedia subungual processes small, foramen 
vestigial, Wortman); ilium expanded on superior (post-iliac) 
border into a broad lamina; pubic symphysis not anchylosed ; 
patella large ; fibula unreduced, articulating with side of astraga- 


lus but not articulating with calcaneum (progressive) ; tibia with 


twisted shaft and cnemial spine; tibio-astragalar facet flat, 


obliquely placed ; calcaneo-cuboidal facet very oblique ; large 
astragalo-cuboidal facets ; external calcaneal tubercle large (as 
in many Creodonts and Amblypods). 
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IV.. PROGRESSIVE AND SPECIFIC CHARACTERS. 


The above and the following characters show probably the 
matin trend of evolution in the Oxyenide ; they are derived from 
a comparison of Oxyena lupina (Wasatch, Sparnacien) and Pa- 
triofelis ferox (Bridger, Bartonien) ; it is important to note that 
O. lupina is an exceptionally slender species, some of its Wasatch 
contemporaries were more robust, whereas P. ferox is an excep- 
tionally robust species. The differences between these species 
are therefore partly such as we should expect to find in the com- 
parison of any slender and robust types, and partly truly pro- 


gressive for the family. 


Oxyena lupina, 
Incisors 3 


Canines sub-oval. 

Premolars #4. 

Molars . 

First lower molar tuberculo-sectorial ; 
second ditto sub-sectorial with talo- 
nid preserving three reduced cusps. 

Second upper molar transverse. 

First upper molar sub-sectorial, with 
protocone relatively prominent. 


Skull relatively slender. 
Dorsals 13, lumbars 7 = 20 D.L. 


Caudals numerous. 

Limbs, chest, and back slender. 

Lumbars typical with simple zyga- 
pophyses ; small anapophyses on 
L 1-2, 

Tibia with short cnemial spine. 


Patriofelis ferox, 
‘ ? 
HApeisors 


Canines laterally compressed. 

Premolars 3. 

Molars 4. 

First lower molar reduced, tuberculo- 
sectorial; second ditto truly sec- 
torial with vestigial talonid. 

Ditto absent. — 

First upper molar blade-like, sectorial, 
with protocone reduced and para- 
and metacones greatly elevated and 
connate. 

Skull broad and massive. 

Dorsals 14, lumbars 6 = 20 D.L. 

Sacrals 3; 2 sacrals uniting with 
‘lium. 

Caudals 28, large chevrons. 

Ditto robust. 

Lumbars, massive, heavy, with ex- 
tremely revolute zygapophyses ; 
anapophyses on L 1-4. 

Tibia with elongate cnemial spine. 

Six sternebree. 

Ribs heavy. 


V. SYSTEMATIC REVISION. 
Family Oxyenidea, ‘Terrestrial or arboreal Creodonts; strictly carnivorous 
in habit; enlarged canines ; second upper molars when present transverse ; 
powerful sectorials formed of first upper and second lower molars ; incisors, 
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premolars, and molars progressively reduced and specialized ; subdigitigrade, 
metapodials 5-5 spreading, not interlocking. 


Lower Eocene. Middle Eocene. Upper Eocene. 
Oxyena Cope. Patriofelis Leidy. Oxyenodon Wortman. 
Syn: Limnofelis Marsh. 
Protopalsis Cope. 


Dentition 8.4.4.2. = 40, 3.4.3.4. = ? 32. 8.1.4.2. = 40. 
Premolars with large talonids. Premolars with talonids. Premolars with.small 
talonids. 
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Fig. 8. Patriofelis ulta. Lower jaw, left side (No. 2691, coll. A. M. N. H.). 


Dentition of Patriofelts. 


The teeth of the animal are so distinctive that they deserve a 
detailed description ; they exhibit a very decided evolution be- 
yond those of Oxyena. 

Inctsors.—T he jaw (No. 1508) exhibits alveoli for two incisors, 
one of which is placed directly behind the other (Fig. 6). 

Canines.—The alveolus and fang embedded in jaw No. 1508 
indicate marked lateral compression of both fang and crown. 

Lower premolars.—First, entirely wanting (Figs. 5, 6); Second 
(No. 1508), close to canine, two-fanged, with crown obliquely 
placed (see Fig. 6, A); Z/ird, a somewhat larger tooth longi- 
tudinally placed, two-fanged, crown not preserved ; Sourth 
(No. 1508, Fig. 6, A, A’, A’), atriconodont type of tooth; 
enlarged, antero-posterior diameter of fangs = 210 mm.; a large 
central protoconid, an anterior cusp (broken away in No. 1508), 
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and a posterior cusp, or talonid, with a small basal postero- 
internal cusp. | 

Lower molars.—First, a relatively small tooth; antero-poste- 
rior diameter of fangs = 170; in No. 4805 the posterior half of 
the crown only is preserved ; it exhibits the protoconid, a small 
elevated metaconid ; the talonid is narrow and feebly tri-cuspi- 
date; in No. 1508 the paraconid is partly preserved ; Second, 
a powerful shear (No. 4508, Fig. 7, B) formed of an out- 
wardly placed paraconid and a sharp elevated protoconid ; the 
metaconid vestigial or represented by a very low ridge; the 
talonid reduced to a cingulum. 

First upper molar.—(No. 2303, Fig. 7, A, and No. 1508, A, 
both teeth of the left side.) This is a powerful carnassial ; the 
elongated shear (No. 2303) consists of the greatly modified 
trigon and metastyle ; the protocone is depressed and reduced to 
a basal spur; the paracone and metacone consist of a pairof ele- 
vated connate subequal cusps ; the metastyle is an elongate less 
elevated shear. In the greatly worn condition seen in No. 1508, 
A, as well asin No. 2691, P. u/ta, the crown of the tooth retains 
its sharpness, proving that these teeth were employed as in Fe/s. 
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Article AAL-—A BILATERAL DIVISION OF THE 
PARIETAL BONE IN A CHIMPANZEE; WITH 
SPECIAL REFERENCE: TO: THE: OBLIQUE SU 
TURES INTHE “PARIN? Aly, | 


By ALES HrpiuicKa. 


The first to describe a case of division of the parietal bone in 
apes was Johannes Ranke, in 1899." The skull in question is 
that of an adolescent female orang, one of 245 orang crania in 
the Selenka collection in the Munich Anthropological Institute. 
The abnormal suture divides the right parietal into an upper 
larger and a lower smaller portion. “The suture runs nearly 
parallel with the sagittal suture,” but, as the illustration shows 
(Fig. 1), it descends in its posterior extremity towards the tem- 
poro-parietal suture, and terminates in this a few millimetres in 
front of the lambdoid suture. The abnormal suture shows but 
little serration, and the articulation of the two divisions of the 
parietal bone is squamous in character, the lower portion over- 
lapping the upper. Below the junction of the abnormal with the 
coronal suture, the latter takes a pronounced bend forward. A 
similar bend in the coronal suture is present in the same speci- 
men on the left side. This is common among the other orang 
skulls in the collection. The portions of the coronal suture be- 
low and above the bend differ somewhat in character. 

Besides the above-mentioned complete division, Ranke found 
among the 245 orang skulls 13 with incomplete division of the 
parietal bone. The division consisted invariably of a longer or 
shorter remnant of a horizontal “ parietal suture,’ ending in the 
coronal suture at the top of the bend above referred to. A simi- 
lar anterior remnant of an abnormal parietal suture was found by 
Ranke in a young chimpanzee skull ; but the author questions 
the word “ chimpanzee,” which evidently means that the tdentity 
of the skull is somewhat doubtful. 

In consequence of his finds, Ranke believes both complete 
and incomplete divisions in the parietal bone to be much more 


1 Die iberzahligen Hautknochen des menschlichen Schaddeldachs, Abh, d. k. bayer, Akad, 
d. Wiss., II-Cl., XX Bd., II Abth., pp. 36 et seq., Fig. 17. 
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frequent in the orang than in man.’ He also thinks that the 
bend usually present in the coronal suture in the orang signifies 
that, “even where there are no traces of a parietal suture, such a 
suture has actually existed in an earlier stage of development.” 
This implies the development of the adult parietal bone in the 
orang from two orig- 
inal segments, one 
above the other. 
The divisions which 
I am about to de- 
scribe occur, one in 
each parietal, in the 
skull of a nine-year- 
old male chimpanzee, 
which was captured, 
when young, in West 
Africa,” luater on ihe 
was one of the attrac- 
tions of the Barnum 
1. Division of the Right Parietal in an ge: and Bailey Circus, 
(oe Abh. d. k. bayer. Akad. d. Wiss., II cl., XX Bd., oie 
Abth.). and was familiarly 
known as Chico. The 
chimpanzee died in 1894, since when his skin and bones have 
been preserved in the American Museum of Natural History, 
New York City. Prof.J. A. Allen, the curator of the Zodlogical 
Department of the Museum, has kindly given me permission to 
describe the skeletal parts for publication.” 
The most interesting part of Chico is unquestionably the skull. 
_ The divisions of the parietal bones which the specimen presents 
are not only the first complete divisions of the parietal observed 
in a chimpanzee, but are also unique in character, no divisions of 
the same nature having been observed before, either in man, 
in apes, or in monkeys. The position and extent of the divisions 
in this skull will throw considerable light on the question of the 


17,.¢.,p.4t. Among 3000 Bavarian crania, Ranke found but one with complete and three 
with incomplete parietal sutures ; basing his conclusion on this observation, he says, ‘* Bei den 
Orangutanschadeln ist die Haufigkeit der Scheitelbeinnathe circa 40 mal groésser als bei 
dem erwachsenen Menschen.’’ 

2 Since finding the abnormal sutures on this skull, I have been able to present the same at a 
meeting of the Association of American Anatomists (1899) and before the Ethnological Society 
of New York City (1900). 
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aberrant, complete divisions of the parietal bone, by which term 
may be designated divisions differing from the typical horizontal 
ones. bathe | 
The skull under consideration shows in general a good devel- 
opment and an almost perfect symmetry. The capacity of the 
brain cavity, measured according to Flower’s method, is 390 c.c. 
The masculine features of this skull, and particularly the 
temporal ridges, are not quite as marked as those of another 
skull of an adolescent male chimpanzee in the Museum. The 
temporal ridges are slightly prominent, and in their middle third, 
over part of the frontal and the parietal bones, not more pro- 
nounced than in some human crania. They are, however, situ- 
ated very high. Their upper lines or boundaries touch each other 
over a part of the sagittal suture, a little back of the bregma; 
while the lower lines approach to within 6 mm. of the sagit- 
tal suture. The supraorbital ridges are not very massive, al- 
though prominent to such a degree that, when the skull rests on 
the occipital condyles and on the teeth, the plane of the orbits 1s 
almost vertical. The sagittal crest is insignificant ; the occipital 
crest is high, but not very massive. The zygomatic arches are less 
strong than they are in an average white male; and the mastoids 
are small, even smaller than in an average adult white female. 
The second dentition is incomplete ; the third molars have not 
reached the level of the opening of their sockets. _ The condition 
of the sutures, so far as their patency is concerned, does not 
bear the same relation to the stage of dentition as it does in 
man: all the sutures of this skull are more or less obliterated. 
There are no signs on any part of the skull that point to the 
closure of any of the sutures as premature. In detail, the con- 
dition of the sutures is as follows: The spheno-maxillary articu- 
lation is completely closed, but still plainly traceable. Of the 
various facial sutures, only remnants are open; the suture in the 
zygomatic arch, however, is almost fully patent on both sides. 
The spheno-frontal articulation is completely obliterated on the 
left, but traces of it remain on the right side. The left temporo- 
sphenoidal and squamo-frontal sutures (the squama of the tem- 
poral articulates with the frontal bone) are, with the exception of 
the basal part of the former, which remains open, quite obliter- 
ated, but on the right side both are open. ‘The temporo-parietal 
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sutures, with the exception of 8 mm. of the anterior end of 
the suture on the right side, are both entirely closed and hardly 
traceable. The coronal suture is partly open on the left, and 
wholly open on the right, up to a point a little below the middle 
of the anterior border of the parietal bone. At this point on each 
side, the lower portion of the coronal suture bends backward 
and continues as the anomalous suture; the upper portion of 
the coronal, particularly on the right, is completely obliterated, 
though still traceable. There are no signs left of the sagittal 
and lambdoid sutures, and only the basal portions of the temporo- 
occipital articulation remain. The palatine sutures, also, are 
entirely obliterated. , 

' The skull shows no important anomalies besides the division 
of the parietals. 

The divisions of the parietal bones begin on the left 32 mm., 
on the right 28 mm. (measured with a tape), above the point of 
junction of the coronal and temporo-parietal sutures. From the 
point where the anomalous sutures leave the coronal suture, to 
the bregma, the distance on the left is 44 mm., on the right 
42 mm, The excess of size of the left over the right parietal 
bone along the coronal suture (6 mm.) compensates the greater 
height of that portion of the right temporal squama which articu- 
lates with the frontal bone. Measured across their middle from 
the temporo-parietal suture, the two parietals appear to be almost 
of equal size (left 82 mm., right 80mm.). In an antero-posterior 
direction, from the beginning of the division to the middle of the 
parietal portion of the occipital crest, both bones measure the 
same, namely 75 mm. 

The division in the left parietal begins at a V-shaped cleft, 
which is filled with a process of the frontal bone. There are 
slightly distinct markings on the bone and a number of insular 
ossicles, which make it probable that the cleft had been originally 
much greater and was largely filled by a Wormian or, rather, a 
fontanel bone, the lower border of which has subsequently united 
with the parietal. 

For 30 mm. from its beginning the abnormal suture proceeds 
directly backward, and to this extent shows but little oblitera- 
tion. The original cleft has, it seems, extended up to this point. 
From here the suture takes a slight bend upwards, and proceeds 
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Figs. 2-4. Skull of an Adolescent Male Chimpanzee. 
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almost directly upwards and backwards, becoming gradually ob- 
literated, until it disappears at the temporal ridge, 16 mm. from 
the median line. Originally the suture must have terminated on 
the posterior border of the parietal bone, not far from the 
lambda. The whole suture shows fairly good serration. The 
coronal suture on this side, below the division, shows serration 
about equal to that of the abnormal suture; the obliterated por- 
tion above this was, so far as can be seen, more simple. 

On the right side the division of the parietal may also have 
begun with a cleft in the anterior border of the bone, but, owing 
to the advanced state of obliteration of the upper portion of the 
coronal suture on this side, the existence of the cleft cannot be 
fully ascertained. Here also the abnormal suture, at first wholly 
open, runs for the first 26 mm. directly backwards ; at this point 
the suture, still quite patent, takes a turn somewhat sharper 
than that on the left, and proceeds for 16 mm. backwards and up- 
wards ; here it takes a second turn, and proceeds almost directly 
upwards towards the sagittal suture. This last portion of the 
abnormal suture is considerably obliterated, and on and beyond 
the temporal ridge is scarcely traceable. The point at which the 
division has reached the sagittal suture is situated a little behind 
the middle of the latter. The abnormal as well as the open 
part of the coronal suture on this side shows a simpler serration 
than the corresponding sutures on the left side. 

In this specimen there is on neither side any encroachment of 
the lower portion of the parietal bone upon the frontal, such as 
Ranke lays stress on in the case of his orangs. A second skull of 
an adolescent male chimpanzee, in the Museum of Natural His- 
tory, has a decided bend in the coronal suture, not unlike that 
which Ranke describes, and which, as he thinks, generally indi- 
cates an old parietal division ; but in this case the bend is situated 
between the inferior and superior boundaries of the prominent 
temporal ridge, and apparently owes its origin to the latter (Figs. 
2, 3,4): | 

The main interest in the case just described centres in the 
direction of the abnormal sutures, and in the clearness with which 
the two divisions appear as equivalent and of the same origin, 
although one divides the parietal completely, while the other is 
restricted_to one of its angles. ‘ 
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As to the course of the abnormal suture in the parietal bone, 
in all the cases thus far reported, the division runs in a horizontal 
direction (cases of Tarin, Soemmering, Gruber, Hyrtl, Welcker, 
Turner, Putnam, Dorsey, Ranke, and others); or it runs ob- 
liquely from or near the middle of the lambdoid suture to some 
part of the temporo-parietal suture, the sphenoidal angle, or the 
lower portion of the coronal suture (cases of Curnow, Ekmark, 
Gruber, Hyrtl, Lucae, Welcker, Putnam, Traquair, Ranke) ; in 
a case of Sma silenus described by Gruber and in an Egyptian 
cranium described by Smith, the divisions run to the lambda 
and begin respectively slightly above the pterion and at it. In 
Boyd’s and in two of Hyrtl’s cases, the abnormal suture begins 
at or below the bregma on the coronal margin of the parietal 
bone, and ends at or near its mastoid angle; finally, in Blumen- 
bach’s (cited by Welcker), Bianchi’s, Fusari’s, and Coraini’s cases 
(those of Coraini include two monkeys) the division is vertical, 
passing between the temporo-parietal and sagittal sutures. The 
left division in our chimpanzee approaches those in Gruber’s 
Simia stlenus and Smith’s cases; but it originates much higher 
anteriorly, and terminates slightly below the lambda on the occip- 
ital border of the parietal. The division in the right parietal of 
the chimpanzee, beginning slightly below the middle of the an- 
terior border of the bone, and ending slightly back of the middle 
of its sagittal border, has no analogy among the cases previously 
described. : 

The difference in extent and terminations of the two abnormal 
sutures in the chimpanzee is of particular interest in connection 
with the problem of the significance and origin of those divisions 
of the parietal bone that involve more or less only one of. its 
angles. 

Since the observations of Toldt,’ and more recently of Ranke,’ 
on the development of the parietal bone in the human embryo, it 
appears, though it cannot as yet be said whether the fact is or is 
not general, that the bone originates from two centres of ossifica- 
tion. These centres appear in most cases one directly above the 
other, but, as Ranke himself shows,’ and as can hardly be other- 
wise, these primitive components of the parietal do not always 


1 Toldt, C., in Maska’s Hdb. d. gerichtl. Med., 1882, v. III, p. 515; the same in his U. 
d. Entwick. d. Scheitelbeins d, Menschen, Zeitschr. f. Heilkunde, 1883, v. IV, pp. 83-86. 
21. C., PP. 324-330. 37. ¢., pp. 327-330, Figs. 29-32. 
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show the same relations in size or position. The centres blend 
together, ordinarily, at the end of the third or during the first 
half of the fourth month of foetal life. On this account, the 
typical, complete, horizontal division of the human parietal bone, 
when met with at any time after the fourth month of fcetal life, 
is generally interpreted to-day as a retardation of the union, or a 
persistence of separation, of the two original segments of the 
bone. Opinion, however, is still unsettled as to the significance 
of the more atypical, oblique divisions of the parietal, particularly 
of those where the separation is limited to one angle. Up to the 
recent contribution on the subject by Ranke, the weight of opinion 
on the point, although rather briefly expressed, seems to have been 
in favor of attributing to these smaller, oblique divisions, the 
same significance as was given to the more typical, horizontal 
ones. Gruber,’ in reporting a new case of a bilateral oblique 
suture in the parietal bone, calls the separated mastoid angles 
“the secondary posterior parietals.” Hyrtl and Welcker advance 
no definite theories on this point, though the latter expresses an 
opinion’ that in both the horizontal division and the separation 
of the mastoid angle of the parietal bone the development of the | 
condition may be identical. In 1883 Prof. F. W. Putnam, in 
describing one of his Tennessee skulls with an abnormal oblique 
suture in each parietal,® referred the development of the separated 
mastoid angle on the right side, as well as the larger oblique 
inferior portion of the parietal on the left side, to a “separate 
centre” of ossification. Ranke* opposes both Gruber’s and 
Putnam’s opinion, and presents instead a theory somewhat vague 
and not satisfactorily demonstrated, by which he accounts for 
the origin of oblique sutures from partial horizontal sutures in 
the parietal bone through “ half-pathological processes.”” In his 
words, “the oblique parietal suture is allied to the half-patho- 
logical conditions of the skull; it is wholly unjustifiable to 
speak, as W. Gruber has done, of a separate Parietale secundarium 
posterius, severed by the suture, as of a typical, in a certain sense 
normal, formation. The oblique parietal suture is nothing more 


1 Gruber, W., Beobacht. a. d. menschl. u. vergl. Anat., Berlin, 1879, II Heft, pp. 12-15. 

2 Welcker, H., Untersuch. ii. d. Wachsthum u. Bau d. menschl. Schadels, Leipzig, 1862, 
p. 109. 

3 Putnam, F. W., Abnormal Human Skulls from Stone Graves in Tennessee (Proc. A. 
A. A. S., XXXII, 1884, p. 392). 

* L.6:5 Bias 
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than an incomplete (posterior), true, z. ¢., typical, parietal suture 
with a sagittal course, modified by certain half-pathological con- 
ditions.” These half-pathological conditions are produced, the 
author explains on the preceding page, “ durch Einknickung der 
nach Herrn G. H. Meyer ‘ plastisch’ aufwarts gebogenen hinteren 
Scheitelbeinrander.” | 

This opinion of Ranke calls for a few words about the incom- 
plete horizontal parietal sutures. ‘These sutures are apparently 
very rare in human adults, only five instances being on record 
(4 Ranke’s, 1 Turner’s). They are more frequent in orangs 
(Ranke), and quite common (as Ranke shows, and as I found 
independently before Ranke’s publication of his observations) 
in the human embryos near term and in new-born or very young 
infants. In the human family, these partial divisions of the 
parietal generally begin in the posterior part, and run sagittally 
to the posterior border of the bone, ending in this border at or 
near its middle. In orangs the incomplete horizontal divisions 
seem to begin, as a rule, in the anterior part, and end at or 
near the middle of the anterior border of the parietal. The 
length of these divisions varies from a few millimetres to several 
centimetres, and they even reach up to the centre of the parietal 
bone.’ These divisions are, without doubt, the remains of the 
original anterior and posterior clefts, or, if we go a step further, 
of the original intervening antero-posterior space between the 
original inferior and superior segments of the parietal. From 
the very first contact of the growing centres, the median ex- 
tremity of these clefts is bounded both below and above by a 
mass of bone ; and when the anterior or posterior border of the 
parietal comes finally in contact with the frontal or occipital 
bone, the anterior and posterior sagittal clefts, if they still exist, 
lie between two well-developed, firm portions of the bone. Un- 
der these circumstances it is quite impossible to imagine any 
disturbance, mechanical or pathological, that could affect solely 
or mainly the median portion of the cleft, and cause a deflection 
downward in this portion of the division, or cause its extension 
to the inferior border or even the anterior-inferior angle of the 
parietal, — 

There are only two factors that can possibly affect and modify 


1 Ranke’s Fig. 25, p. 318. 
[ December rgoo. | 19 
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the course of the incomplete parietal suture, and both of these 
would show their influence mainly or entirely on the distal 
portion of the same. These two factors are, first, an abnormal 
development, either defective or excessive, of one of the original 
parietal segments ; and, secondly, influences that would interfere 
with the freedom of full growth of the anterior or posterior 
border of the parietal. 3 

In the first case, as can easily be imagined or even artificially 
demonstrated, there would be possible only a lower or higher 
situation or an obliquity affecting mostly the marginal portion of 
the division. The results would be low or high sagittal sutures, 
and curved or oblique sutures diverging from the parietal emi- 
nence, — effects entirely different from the actually observed 
oblique sutures that sever the lower portion of the parietal, or its 
mastoid angle. 

Influences interfering with the free development of the anterior 
or posterior border of the parietal bone could only deflect up- 
wards or downwards the marginal end of an incomplete parietal 
suture, or, at most, in a case of a short suture, render it oblique 
or curved inits entirety. No pathological condition, unless it were 
accompanied bya fracture, could extend even a deflected antero- 
posterior incomplete division to any of the borders of the bone. 

There are, it seems to me, only three possible ways in which an 
oblique suture, extending between any two borders of the parietal 
bone, can be produced. : 

In the first case the oblique suture, or rather a suture-like form- 
ation, may be the effect of an early fracture. A fracture pro- 
duced in adult life is generally recognizable as such; but a 
fracture dating from earlier stages of life, produced before the 
growth of the bone has ceased, may, if not entirely obliterated, 
present more or less the characteristics of a suture. I have seen 
several skulls where a division in the parietal bone or the tem- 
poral squama presented at the same time features of a fracture 
and suture; in one or two of these cases so much so, that it was 
and still is impossible for me to decide exactly which of the two 
conditions I had before me. Gruber describes one such case" 
as an instance of an oblique parietal suture, while Hyrtl and 
Ranke both consider this case as one with an acquired division. 


1 Virchow’s Archiv, 1870, v. 50, p. 113. 
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To differentiate a congenital real oblique suture from a division 
which is the result of a fracture, we must be guided largely by 
the situation, form, and serration of the division, and the con- 
dition of the surrounding bones, especially that of the opposite 
parietal. A straight course, ending with one extremity in or 
near the middle of the anterior or posterior border of the parietal, 
a complex serration, no continuity of the division on the neigh- 
boring bones, and particularly a co-existence of an allied or 
similar division on the opposite parietal,— all favor the conclu- 
sion that the division under consideration is a real congenital 
suture, and not the result of a fracture. 

In the second case there are reasons for believing that an 
oblique suture of the parietal bone can originate in the same 
way as the horizontal one, namely, through a persistence of the 
original separation between the two centres from which the bone 
is developed, and a co-existent difference in the relative position 
or the relative growth of the two centres. It is in this connection 
that the above-described division in the parietals of the chimpan- 
zee will prove of value. 

The occasional persistence of the separation between the two 
original segments of the parietal bone is sufficiently demonstrated 
by the presence of the complete horizontal parietal suture. Dif- 
ferences in the relative position of these segments can be ob- 
served in a limited degree in Ranke’s illustrations of embryos, 
before referred to ; it can be deduced from such cases as the two 
of Hyrtl,’ in which the division of the parietal was directed from 
the upper portion of the anterior to the lower portion of the pos- 
terior border of the bone. The most pronounced change in the 
position of these centres may be witnessed in cases where the 
parietal bone shows a perfect vertical instead of a horizontal su- 
ture. Such cases have been referred to before, and I presented 
at the meeting of the Association of American Anatomists, in 
1899, several such examples, found by me in skulls of monkeys 
in Professor Huntington’s anatomical collection in the Medical 
Department of Columbia University. One of these specimens is 
shown in the accompanying illustration (Fig. 5). 

A difference in the relative growth of the two centres of the 


1 Hyrtl, J., Die doppelten Schlafenlinien d. Menschenschadel, etc. (Denkschr. d. math, na- 
turw. Classe d. k. Akad. d. Wiss. zu Wien, 1871, v. XXXII, pp. 39-50). 
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parietal bone is well shown in the difference of size between the 
inferior and superior portions of the parietal in cases of the com- 
plete horizontal suture in the same. In the majority of such 
cases on record the superior portion is larger, particularly an- 
teriorly, than the inferior ; so 
much so, that that condition 
seems to be the typical one. 
The “difference inthe size or 
the two portions of the parietal, 
and in their relative anterior 
and posterior height, is most 
pronounced in one of Gruber’s 
cases,’ where the “parietal su- 
ture’ begins only ro mm. above’ 
the pterion, and ends 4o mm. 
above the asterion. In Dor- 
sey’s case” the lower portion 
of the divided parietal is 12 
mm. higher than the upper. 
Daley Conte Oil) iene Cone The same condition as is found’ 
Rc renee yet nnOnE an Gro bers Case,’ ere: iene 

tioned, exists in the almost 
identical left division of the second case of Putnam, of 
which I have a photograph in my hands. A somewhat similar 
excess of the posterior over the anterior part of the lower severed 
portion of the parietal can also be seen in the illustrations of the 
cases of Tarin, Lucae, and Turner (Admiralty Islands skull). In 
Calori’s interesting case * there is a decided excess of the lower 
portion of the divided parietal in its posterior portion on the left 
and in its anterior portion on the right side. 

In case the upper segment was not vertically above the lower 
one, but in a position a little more forward or backward of it ; 
and, furthermore, if the relative growth of the two segments 
_ differed, and their separation remained permanent, —the sepa- 
ration of any portion of the parietal bone in almost any form and 
to almost any extent might result. Such coincidence of anom- 


1 Gruber, W., Beobacht. a. d. menschl. u. vergl. Anat., Berlin, 1879, II Heft, p. 15. 
2 Dorsey, G. A., Chicago Med. Recorder, v. XII, Feb., 1897. 
3 Calori, Luigi, Sut. soprannum. d. Cranio Umano (Mem. d. Accad. d. Sc. d. Ist. d. Bo- 


logna, 1867, pp. 327 et seq., Fig. 4). 
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alous conditions, although necessarily rare, cannot, from what 
we know on the subject in parietal and other bones, be de- 
clared improbable. All cases where oblique suture on one side 
co-exists with more or less horizontal suture on the other 
side in the parietal bone, as in the second of Putnam’s cases, 
would of course point directly to a similar origin of the anomaly 
on both sides of the cranium. That such cases have not been 
more frequently observed is largely due, I Sig to the rarity of 
bilateral parietal divisions. 

A third mode of development of the connie suture in the 
parietal bone suggests itself where the severed portion of the 
bone is small, and that is the possible existence of a super- 
numerary, third centre of ossification. I am by no means ready 
to defend this theory, yet there are cases in which it would afford 
the easiest explanation. I have a Peruvian skull at hand, in 
which there is a bilateral, quite symmetrical quadrangular separate 
piece of bone, encroaching on the mastoid process of the parietal. 
The surface of the left parietal bone in this skull measures across 
its middle in antero-posterior direction 120 mm., in infero-superior 
direction 130 mm.; similar measures of the right parietal are re- 
spectively 117 and>130,mm,.. The: separate \bene on the. left 
measures across its middle in 
antero-posterior direction 20 
mm., in infero-superior 
direction 12 to. 21 mm.,; the 
same portion on the right 
measures respectively 25 and 
11to15 mm. Both piecesare 
joined tothe parietal bone by 
a squamous suture (Fig. 6). 

It is apparent that the sep- 
arate pieces of bone in this 
case are too small to be easily Meat 
taken for representatives of 
one of the regular centres of 
ossification of the parietal 
bone; but the same pieces are somewhat too large, and 
especially too singularly outlined and joined to the parietal, to be 
without difficulty diagnosed as simple Wormian or fontanel 


_ Fig.6 (9880). Quadrilateral Fontanel Bones 
in a Peruvian Male Skull, encroaching upon the 
Mastoid Angle of the Parietals, 
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bones. One of Ranke’s cases,’ though the separation of the 
mastoid angle is oblong instead of quadrangular, as in the Peru- 
vian skull, seems to me to present a similar difficulty in properly 
diagnosing the nature of the severed portion. This group of 
cases needs further observation, particularly on the bones of in- 
fants and embryos. I have two monkey skulls at hand which 
actually show a multiplicity of the original segments of the pari- 
etal. These specimens will be described in a future publication. 

So much as to the formation of the oblique sutures in the pa- 
rietal, It should not be forgotten that such sutures can be simu- 
lated by those which divide true Wormian or fontanel bones from 
the parietal. The distinction between the real oblique parietal 
and these extra-parietal sutures must depend largely on the ex- 
tent of the division and form of the separate piece of bone. 

We may now return to the skull of our chimpanzee. In con- 
sidering the nature of the divisions in the parietal bones of this 
skull, we can at once and absolutely discard the idea of the 
divisions being due to fractures, or being boundaries of 
Wormian or fontanel bones, and thus really extra-parietal in 
their nature. There is nothing about the sutures, or the divided 
pieces, or the neighboring bones, that would even suggest such 
an explanation ; and in our records on Wormian and fontanel 
bones we find no analogies either in man, or apes, or lower ani- 
mals, to the conditions here observed. The necessary conclusion 
from this can only be that we have before us two examples of 
real parietal division. 

' The division on the left side, had it existed alone, woe be 
readily acceptable as an instance of the “ parietal suture.” The 
anterior extremity and more than the anterior third of the course 
of the division correspond exactly to the same features of a 
typical, horizontal “ parietal suture; ’’ while the elevation of the 
posterior extremity of the division, though unusual, can readily 
be explained as due to an excess in growth of the inferior original 
centre of the bone, which may, in addition, have been situated 
slightly posterior to the upper centre. 

The division in the right parietal of the chimpanzee begins at 
its anterior end, and runs for the first third of its course in the 
same way as that on the left side; its posterior end, however, 
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does not reach the lambdoid, but turns up and ends in the sagit- 
tal border. Should this formation have existed alone, I should 
be inclined to consider it either as the result of an accessory 
centre of the parietal, or, possibly, as a persistence of the anterior 
portion of the divided superior centre of the bone, the posterior 
portion of the same being united with the lower segment of the 
parietal in the usual way. With the division of the left parietal 
in the same skull before me, everything points to a similar origin 
of the division on both sides, and to the right as well as the left 
division being a true “ parietal suture,” deflected less on the 
left and more on the right side by a disproportion in growth of 
the two original, regular segments of each of the bones. 

The disproportion of growth of the two original segments of 
the parietal bone will, I believe, be found more common as at- 
tention is directed to this subject. It can be well explained, 
though there may at times be other factors present, by a difference 
in the blood-supply to the two centres. This of course may 
occur not only in different skulls, but also on the two sides of 
the same cranium, 
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Article XXII.—A STUDY OF THE GENUS STUR- 
NELLA. 


By Frank M. CHAPMAN. 


The genus Sturnella ranges from northern South America to 
the Plains of the Saskatchewan and includes two types or forms, 
one of which is dark, the other, light in color. The former, 
Sturnella magna, is distributed throughout northern South 
America, from Guiana to Bogota, and thence through Central 
America and Mexico, to the United States east of the one hun- 
dredth meridian and northward to the Great Lakes. It is also 
found in Cuba. In this wide area it is subject to considerable 
variation in color and size, characters which have formed the 
basis for the description of several races. These races, including 
the type form, with their ranges, are as follows: 


1. Sturnella magna (Linn.). United States east of the one 
hundredth meridian, except southern Florida. (Based on 
Catesby’s Alauda magna.) | 

2. Sturnella magna argutula Bangs. Southern Florida. (Type 
locality, Hillsboro County, Florida.) 

3. Sturnella magna hippocrepis (Wagl.).. Cuba. (Type locality, 
Cuba.) 

4. Sturnella magna mexicana (Scl.). Tableland and temperate 
portions of southern Mexico northwards along the humid 
bases of the Sierras. (Type locality, Jalapa.) 

5. Sturnella magna inexpectata Ridgw. East coast region of 
Central America and Mexico north to VeraCruz. (Type 
locality, Segovia River, Honduras.) 

6. Sturnella magna alticola Nels. Pacific coast of Mexico 
from Tonala, Chiapas, southward through the highlands, at 
least to Duefias, Guatemala. (Type locality, Ocuilapa, 
Chiapas. ) 

7. Sturnella magna meridionalis (Scl.). Northern South Amer- 
ica from Guiana to Bogota. (Type locality, Colombia.) 


The lighter form, currently known as Sturnella magna neglecta, 
occupies the United States west of the ninetieth meridian and 
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ranges northward to the Saskatchewan and British Columbia and 
southward to Northern Mexico. It is subject to comparatively 
little variation, only one form of it having been described, the 
Sturnella magna hoopest of Stone from the lower Rio Grande 
(type locality, Brownsville, Texas), which, through insufficient 
material, Mr. Stone erroneously believed to be the northern 
representative of Sturnella magna mexicana. The variations of 
Sturnella magna and Sturnella neglecta, inter se, present no un- 
usual complications, but the relationships of the two forms to 
each other have long constituted one of the leading problems in 
the classification of North American birds, and its solution is 
the object of the present paper ; the greatly increased collections 
from previously unrepresented areas, now giving the investigator 
opportunities which have before been lacking.’ 

The radically different views which have been held by leading 
ornithologists, concerning the inter-relations of the eastern and 
western Meadowlarks, are well represented in the following 
quotations : 


Coues. 


Coues, ‘ Birds of the Northwest.’ 

‘* The case of Sturnella magna neg- 
lecta is settled and explained ; magna 
shades directly into meglecta, and de- 
velops its peculiarities precisely ac- 
cording to the mean annual rain-fall, 
and consequently the average humid- 
ity of the atmosphere of the regions 
in which it resides. The change is 
imperceptibly effected ; distinguisha- 
ble examples sometimes occur to- 
gether ; the characters culminate in 
the most sterile regions.” 


Ridgway. 


Ridgway, ‘Manual of North Ameri- 
can Birds.’ 

‘Without much doubt a distinct 
species. The occurrence of both S. 
neglecta and S. magna together in 
many portions of the Mississippi Val- 
ley, each in its typical style (the 
ranges of the two overlapping, in 
fact, for a distance of several hundred 
miles), taken together with the exces- 
sive rarity of intermediate specimens 
and the universally attested radical 
difference in their notes, are facts 
wholly incompatible with the theory of 
their being merely geographical races 
of the same species.” 


In attempting to determine the exact relationships of magna 
and zeglecta neither of the authors above quoted had material 
from which they could determine the relationships of neglecta to 


1 By far the most important of this recently collected material was secured by Dr. E. A. 
Mearns along our southern boundary, while acting as naturalist to the Boundary Survey ; and 
by E. W. Nelson in Mexico, during his explorations for the Biological Survey. 
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the representative of magna on the tableland of Mexico, or at the 
southern limit of the range of meg/ecta, and in going into the sub- 
ject in detail it at once became apparent that an attempt to learn 
the relationships of the Meadowlarks of the eastern and western 
United States involved a study of the entire group. We may, 
therefore, first consider magna, then neglecta, their range and 
variations zzfer se aS a preparation for the study of their inter- 
relations. It should be stated at the outset, however, that the 
material to which I have had access is far from satisfactory ; and 
an explanation of the facts it apparently presents is to be regarded ~ 
only as provisional. Weneed large series of breeding birds from 
northern Mexico, taken by a collector who is thoroughly familiar 
with the points involved, before we can reach conclusive results. 
In the meantime the following study is presented as perhaps 
embodying certain views not previously advanced. 


GEOGRAPHICAL VARIATIONS OF Sturnella magna. 


Sturnella magna (Linn.).— Our familiar eastern Meadowlark 
varies but little throughout most of the eastern United States. 
Specimens from the lower Mississippi Valley and eastern Gulf 
States, except Texas, average darker and this difference, which is 
slight, reaches its maximum in southern Florida. Northern birds 
have a longer wing but relatively shorter bill and tarsi than 
those from the south. 

To the hardened ‘splitter’ these variations might seem deserv- 
ing of recognition by name, but, in my opinion, with the possible 
exception of those of the south Florida bird, they are too intan- 
gible to warrant such a course, 

Sturnella magna argutula Bangs.—The Florida bird, especially 
in the southern half of the State, is smaller than specimens from 
the northern States, the wing being about half an inch shorter, 
but the tarsus and culmen are of about the same length as in 
northern examples, and relatively, therefore, are longer. 

A very careful comparison of specimens in the same stage of 
plumage fails to show any constant differences in color by which 
the Florida bird can always be distinguished from northern 
birds. The yellow of the underparts averages a shade deeper and 
the general tone of the upperparts is darker, particularly in 
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specimens from the southern part of the State, while the occa- 
sional presence of spots on the breast indicates an approach to 
the Cuban bird. 

These differences were in part commented on by Allen j in 1871, 
and in 1888, I referred the Florida bird to mexicana. . 
The excellent series of true mexicana which Mr. Nelson has 
since secured, and which I have been permitted to examine, 
shows that although agreeing with the Florida bird in size it 
differs in the narrowness of the pectoral crescent and in the 
- coloration of the back, the feathers of which are less deeply 
tipped with chestnut and more widely bordered with bay than in 

Florida examples. 

‘Mr. Stone has also pointed out these Aik and he con- 
cludes his study of the Florida bird by saying it is “ certainly 
impossible to separate’? it, and it has remained for Mr. Bangs 
to exhibit the courage which his predecessors have lacked by 
‘splitting’ the Florida form under the name Sturnella magna 
argutula. If the application of this name be restricted to the 
isolated Florida bird, it may prove a convenient means of ex- 
pressing the slight differentiation which that form exhibits. If, 
however, as its proposer suggests, it be applied to Gulf Coast 
and lower Mississippi Valley specimens, it will only result in the 
confusion which always follows our attempts to definitely name 
differences which do not definitely exist. 

Sturnella magna hippocrepis (Wagl.)—The Cuban bird has a 
shorter wing and bill than the bird from southern Florida, but 
the tarsus is of the same length as in birds from that State. In 
the color and pattern of the upper parts it resembles the south 
Florida form, but the sides average more heavily streaked and 
black spots extend to the yellow of the breast and abdomen. 
The breast crescent in some specimens is very narrow, but in 
most cases is not relatively smaller than in magna. While the 
Cuban Meadowlark is isolated by an insular home from other 
forms of this genus it sufficiently resembles southern Florida ex- 
amples to permit of the difference between the two being bridged 
by individual variation. | 

Sturnella magna mexicana (Scl.).—This form is smaller than 5S. 
magna, the wings and tail being shorter, but the tarsus is actu- 


1 Proc. Acad. Nat. Sci., 1897, 150. 
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ally as well as relatively longer. In color, average specimens of 
mexicana resemble magna but differ in having the feathers of the 
back less widely bordered, laterally, with bay of a slightly brighter 
color than in magna. 

In spring specimens of mexicana the chestnut tip of the back 
feathers largely disappears, when the greater width of the bay 
lateral margins and smaller black area of the dorsal feathers are 
more evident than in the fall, giving to specimens taken at this 
season a certain ruddy tinge wanting in magna. ‘This difference 
is more evident in birds from the coast region (¢nexpectata) and — 
less pronounced in specimens from the tableland. 

The pectoral crescent in mexicana averages narrower than in 
magna, and the yellow of the throat shows a tendency to spread 
to the malar region, as in neglecta, this character being more 
strongly marked in specimens from the mountain region of 
southern Mexico to Costa Rica, in many of which the yellow of 
the throat is as widely spread as in average neglecta. 

Sturnella magna inexpectata Ridgw. — This is a small form of 
mexicana, which it resembles in color, but is more ruddy. 

Sturnella magna alticola Nels. — Mr. Nelson has lately applied 
this name to southern highland representatives of mexicana, which 
have been alluded to above as sometimes having the sides of the 
throat yellow. Birds from the range assigned to this form appear 
to differ little if at all in size from true mexicana, but, as stated 
above, usually have more yellow on the sides of the throat. 

Sturnella magna meridionalis (Scl.).—Enough specimens of the 
South American bird are lacking to satisfactorily determine its 
characters. It appears to resemble mexicana in color, but to have 
a much longer bill. Much variation is shown in the distribution 
of the yellow of the throat, which in some specimens is as widely 
extended as in neglecta, and in others as restricted as in magna, 
It is probable that when an adequate number of specimens of the 
South American bird have been secured from both the coast and 
highlands it will be found to differ much as do examples from 
southern Mexico. 

Summary.— From this brief survey of the variations of Stur- 
nella magna it is evident that throughout a range which reaches 
from South America to Canada it presents no marked variations 
in color. Indeed, to the untrained eye specimens from South 
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Fig. 1. Left-hand figure, Sturnella magna, Am. Mus. No. 25304, @, Sayville, L. I., Oct. 7, 
1880, E. A. Mearns. Right-hand figure, Sturnella magna neglecta, Am. Mus. No. 52417, 4, Ft. 
Verde, Ariz., Nov. 23, 1885, E. A. Mearns. Showing differences in pattern, and, approximately, 
intensity of color. 
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America do not differ appreciably from others from the northern 
United States. Southern specimens, as a rule, are darker in 
color and smaller in size, and, as 
is generally discovered when resi- 
dent birds are compared with 
migratory ones of the same 
species, they have relatively 
longer tarsi. 


GEOGRAPHICAL VARIATIONS OF 
Sturnella magna neglecta. 


Sturnella magna neglecta (Aud.). 
—Throughout its wide range the 
western Meadowlark exhibits sur- 
prisingly little variation in color. 
Pacific coast specimens from north 
of California are slightly darker 
than the normal, but the difference 
is inconstant or only evident when 
series are compared. This darker 
color is also shown by specimens 
from the zuterior of British Col- 
umbia, a fact which suggests the 
possibility of these birds having 
extended their’ ramge into this 
region from the coast. Specimens 
from along the Mexican border 
have no yellow on the sides of the 
throat, as will be noted below. 

Sturnella magna hoopest Stone.— 
Mr. Stone’s type, a March bird 
from Brownsville, Texas, is per- 
fectly typical of meglecta, except 
in the absence of yellow from the 
sides of the throat, and this char- 
acter is shown by most of the spec- 
imens from the Mexican boundary ve % hae er ala Hii 6 
line, east of the Rocky Mountains, j$32,5s" Remardino anch, Avi. BA. 
which I have examined. ot plumage: 
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Summary.—In view of the wide extremes of climate and greatly 
diversified topography of the area occupied by Sturnella magna 
neglecta the bird is remarkably constant in color, no form of this 
bird, with the exception of Aoopesz, ever having received a name, 
-a statement which implies unusual stability in size and color! 


7. 


Fig. 3. Tertials of Sturnella magna, Am. Mus. No. 67300, Patchogue, 
L. I., Oct. 4, 1888, Clarence A. Smith. 


DIFFERENCES BETWEEN magna AND neglecta. 


After this review of the geographical variations of magna and 
neglecta, inter se, we may approach the real problem of this paper, 
the inter-relationships of magna and neglecta. Are these birds 
representative, geographical, intergrading races of each other or 
are they specifically distinct? A satisfactory reply to this ques- 
tion is of the first importance, its bearing on related cases being 
far-reaching, and we can properly approach it only through a 
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clear understanding of the facts involved. In the first place, 
therefore, we may ascertain in detail the differences between 
typical examples of magna and neglecta. 

Color..— The essential differences in color between Arizona 
and New York Meadowlarks are as follows: In magna the 


Fig. 4. Tertials of Stuxnella magna neglecta, Am. Mus.- No. 52423, 6, Ft. 
Verde, Ariz., Dec. 26, 1887, E. A. Mearns. 


median and post-ocular stripes, the sides of the head and neck, 
margins of the feathers of the back, wings, and tail, the flanks, 
thighs, and under tail-coverts are mostly ochraceous ; in neglecta 
they are cream-buff. In magna the black markings occupy a 
larger part of the feathers in which they appear than in zeg/ecfa, 
in which the brown areas are proportionately increased. In 
magna these brown areas are chestnut-russet ; in zeglecta, broc- 
coli brown and raw umber. In magua the yellow averages deeper, 
and this difference is intensified by the ochraceous instead of the 
cream-buff fringe to the feathers of the underparts. 


1 Cf, Ridgway’s ‘ Nomenclature of Colors.’ 
[ December, rgoo. | 20 


306 Bulletin American Museum of Natural History. [Vol. XIII, 


For five months after the post-nuptial molt is completed, in 
September, the differences in color above mentioned are per- 
fectly diagnostic but later.in the year they are less tangible. 


Fig. 5. Left-hand figures, rump 
feather and upper tail-covert of Sturz- 
ella magna, Am. Mus. No. 67300, 4, 
Patchogue, L. I., Oct. 4, 1888, Clarence 
A. Smith. Right-hand figures, rump 
feather and upper tail-covert of Sturn- 
ella magna neglecta, Am. Mus. No. 
52418, 4, Ft. Verde, Ariz., Nov. 25, 
1884, E. A. Mearns. 


Pattern.—Comparison of freshly 
plumaged specimens of magna and 
neglecta presents the following dif- 
ferences in pattern of marking: In 
neglecta the feathers of the inter- 
scapular region are more often 
crossed by two or three generally 
incomplete bars than in magna, but 
in both forms there is much varia- 
tion in this respect. In meg/ecta the 
basal black of these feathers is 
more frequently laterally spotted 
with brown than in magna. In 
breeding birds the subapical bars 
have generally disappeared through 
abrasion, but in meglecta the incip- 
ient lateral bars are usually evident. 
In the tertials, and, more especially, 
the rump, upper tail-coverts, and 
median tail-feathers, the bars are 
much better defined and more con- 
stant in meglecta, the pattern of 
marking of the three last named 
areas, taken together, constituting 
the best single character separating 
the two birds, the differences in the 
disposition of the black color in the 
feathers of these areas being well 
shown by the accompanying pho- 
tographs, Figs. 3-7. In wmeglecta 


spots on the sides and flanks average rounder, and the yellow of 
the throat spreads laterally to the malar region. In adult males 
the latter character is constant and characteristic except along 
our Mexican boundary (see antea under S. m. hoopest). 

Young birds.—Young birds, in juvenal plumage, present essen- 
tially the same differences in color which distinguish the adults 


Fig. 6. Tail-feathers of Sturnella magna, Am. Mus. No. 67300, 6, Patchogue, L. I., 
Oct. 4, 1888, Clarence A. Smith. 


Fig. 7. Tail-feathers of Sturnella magna neglecta, Am. Mus. No. 52423, 6, Ft. Verde, 
Ariz., Dec. 26, 1887, E. A, Mearns, 
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In pattern, however, it is worthy of special note that in this 
plumage the median tail-feathers and coverts in magna show a 
strong tendency toward the barred pattern of neglecta ; five out 
of fourteen specimens of magna agreeing with meg/ecia in this re- 
spect, while of five young speci- 
mens of mexicana all have the 
tail-feathers and coverts barred 
as in neglecta ; a fact which sug- 
gests that the barred type of 
marking is the older. 

Seasonal change in color and 
pattern.—The fact that Meadow- 
larks have only a post-nuptial 
molt and that when the breeding 
season arrives, wear and fading 
have deprived their plumage of 
its most characteristic colors and 
markings, greatly complicates 
the study of their relationships. 
The fall molt is concluded in 
September and from that month 
until January there is not suffi- 
cient: change in plumage £6 
interfere with the proper identi- 
fication of specimens. After. 


Fig. 8. Upper figures, interscapular ; 
feathers of Sturnella magna, at left, Am. January, however, fading and 


Mus. No. 49229, 6, Morristown, N. J., : 
Oct. 3, 1886, E. C. Thurber; at right, Am. wear often so alter a bird’s ap- 


Mus. No. 69696, ¢, Trenton, N. J., May ; x . 
29, 1886, M. M. Green. Lower figures, in- Pearance that its identity cannot 
terscapular feathers of Sturnella magna : : ; 
neglecta, at left, Am. Mus. No. 52416, 6, be determined with certainty. It 
Ft, Verde, Ariz., Nov. 23, 1884, E. A. . 
Mearns; at right, No. 52413, 6, Yavapai follows, therefore, that the differ- 
Co., Arizona, Mch. 18, 1884, E. A. Mearns. . ahs 
To show seasonal abrasion. ential characters of these birds 
are best exhibited in the fall and 
are least apparent in the breeding season, an unfortunate condi- 
tion of affairs as every systematist will readily recognize. 
Song.—Some advocates of the specific distinctness of the 
eastern and western Meadowlarks have attached much import- 
ance to the marked and well-known differences in the songs of 
these birds, and while these differences are doubtless of value in 


making field identifications, they should not, I think, be given 
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importance by the systematist. Song is largely if not wholly an 
uninherited character and is subject to great individual and geo- 
graphical variation. In both magna and neglecta this statement 
is unusually well illustrated by the wide range of variation occur- 
ring in their respective songs. Dozens of strikingly different 
songs of neglecta have been recorded, its vocal powers have been 
described as being “a husky whistle” and as excelling those of 
the Nightingale ; and while this difference is no doubt partially 
in the ear of the hearer, it nevertheless attests a wide range of 
variability. 

Similar differences are to Ee observed in the eastern Meadow- 
larks. The song of about one tenth of the birds in south Florida 
is decidedly unlike that of the average type of song of the north- 
ern Meadowlark, and is said to approach that of meglecta. In 
Cuba, however, although the Cuban bird so closély resembles 
the southern Florida form, the Meadowlark song is only a 
wheezy chuckle, resembling more the song of a Dickcissel than 
that of a Meadowlark, though, as I have lately been informed by 
Mr. William Palmer, it improves toward midsummer. 

If we were to rely on song, therefore, we should suppose the 
southern Florida and Cuban birds to be widely separated, 
whereas they are closely related. 


RELATIONSHIPS OF magna TO neglecta. 


Having ascertained the characteristics of magna and neglecta 
and the differences between typical representatives of these two 
forms we are prepared to approach the subject of their relation- 
ships by an examination of specimens from the area where their 
ranges come together. | 


Minnesota. 


Fort Snelling. —S. magna, Am. Mus. Nos. 55706-55709, April 17, 
four specimens ; No. 55710, April 23; No. 55699, May 8; 
No. 55711, May 18. 


1 Explanation of Abbreviations. 


m. Mus. == American Museum of Natural History. 
S. = Biological Survey. 

M. C. = Coll. Frank M. Chapman. 

B, S, = Coll. George B. Sennett. 

. B. = Coll, E. A. and O. Bangs. 

» Se Ns OTe ee 

» Bae Ge 


> 


= U.S. National Museum, 
ll. William Brewster. 
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S. m. neglecta, Am. Mus. No. 55714, April 14; No. 55705, April 
17; No. 55715, May 15; No. 55716, May 31; No. 55705, 
Oct. 17, 


Non-typical specimens: Am. Mus. No. 55712, 4, May 18, has 
the tail of typical neglecta, but the tail-coverts, rump, and rest 
of the plumage are those of true magna. Am. Mus. Nos. 55702, 
55704, 55713, all males taken September 30, approach neglecta in 
the pattern of tail markings and in being somewhat paler than 
average magna. Am. Mus. No. 55703, 6, September 30, ap- 
proaches zeglecfa more closely than the preceding, in the pattern 
of the tail, tail-coverts, and rump, and in color; in fact, it may 
be described as one-third neglecta and two-thirds magna. This 
exceedingly interesting and important Fort Snelling series was 
collected by Dr. E. A. Mearns, who writes me concerning the 
manner of occurrence of Meadowlarks at Fort Snelling as follows : 
“This locality has two floras, Campestrian along the Minnesota 
River and Alleghanian (or Transition mixed with Canadian) in 
the Mississippi Valley. Fort Snelling is at the junction of these 
rivers, and the small reservation has a correspondingly great 
variety of plant-life. Driving toward Minneapolis one has the 
dry plains on the left and the alluvial river-bottom, with Pine 
Island, etc.,on the right. Sturnella neglecta occupies and breeds 
in the former and Sturnella magna in the latter. I have often 
heard the totally distinct songs of both species at once when 
driving along this road.” 

Madison.—U. S. N. M. No. 127566, 4, April 10; meglecta ap- 
proaching magua in the pattern of its tail and its coverts. 


Wisconsin. 


Camp Douglas.— Wagna, Am. Mus. No. 55700, ¢6,: July 15; 
neglecta, Am. Mus. No. 55701, 2, juv. — 


lTowa., 


Magna, Am, Mus. No. 36504, Spring; no locality. Mitchell Co., 
Pu Nee ND. :23807 7, Aue... 


Nebraska. 


Ft, Kearney.— agra, U.S. N. M. No. 13054, June 20; xeglecia, 
B. S. No. 139409, Sept. 9. 
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Republican Fork.—Magna, U.S. N. M. No. 170735, May 24. 

Loup Fork—ZA/agna, U.S. N. M. No. 9319, Aug. 3, juv.; me- 
glecta, Wy Sv: NeoMe No; 6313, Julyu28, juv7 No. 93200, 
July 27. 

Omaha.—WVeglecta, U. S. N. M. No. 88102, March 14, 6; No. 
150306, April 19, 23 No. 150367, April to; 3, 

Columbus.—WVeg/lecta, B. S. No. 139402, Aug. 27, juv. 

Ft. Union.—WVeglecta, U. S. N. M., No. 5342, July ro. 

Pole Creek. -/Veelecia, “U.S. NUM. foly 1s. 

Valentine, Veelecta, B.S. No. 155575, 6, April 2s. 


Kansas. 


Council Grove.-—agna, Am. Mus. No. 26776, 9, July 2. 

Belle Plaine.—Magna, B. S. No. 139423, 4, July 23. 

Cairo.—-AZagna, B.S. No. 139423, 6, Aug. 1; B.S. No. 139424, 
Tuy 30, 

Trego Co.—2Veglecta, W. B. No, 11310, May, 1889 ; B,\S. Nos. 
139413, 139404, 139432. 

Garden City.—Veglecta, Am. Mus. Nos. 36752, 36762, Sept. 30. 


Missourt. 


Golden City.—B.5. No. 142087, ¢, July 13, S. magna apparently 
approaching zeglecta, but in too worn plumage to be 
satisfactorily determined. B.S. No. 139430, July 13, juv. 
Apparently intermediate ; the central tail-feathers abnorm- 
ally marked with white. 


Indian Territory. 


18 miles west of Cable—ZA/agna, U. S. N. M. No. 19102, 4 
May 30. 

Ft. Gibson.—AZagua, B.S, No, 139420,-6, June 18, 

Hartshorne.—Magua, B. S. No. 139426, 2, Aug. 29. 

Savanna.-—dZagua, B.S, No, 139427, 9 juv., Aug, 23. 


b] 


Texas. 


Gainsville—Magna, Aug. 12, two males, one female; Aug. 8, 
Q. March 21, 4, magna, approaching neglecta in pale- 
ness and closely resembling it in the pattern of the tail, 
tail-coverts, and rump ; an evident intermediate. 
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Henrietta.—J/agna, B. S., April 13, 6, typical in all respects 
except in pattern of the tail, tail-coverts, and rump which 
are more barred than in average magna. B.S., April 11, 
3, neglecta, typical. 

Concerning the Meadowlarks of Henrietta, Mr. Harry C. 
Oberholser writes me: “ During the summer of 1900 both species 
(Sturnella magna and S. neglecta) were found at Henrietta, Texas, 
in the proportion of about eight or ten of the former to one of the 
latter. They inhabited often the same ground, apparently fra- 
ternizing freely ; and both were leading young late in June. 
The song of each was always easily distinguishable and perfectly 
characteristic.” | 

Vernon.—LVeglecta, B. S., April 27, ¢. 

Corpus Christii—A series of thirty specimens from Corpus 
Christi collected in the spring of 1891 proves of exceptional in- 
terest; indeed, I may add, it was the attempt to name these 
birds which involved me in a study of this genus. Both the 
magna and neglecta types of Meadowlark are present in the Cor- 
pus Christi region, The former is the breeding bird in the imme- 
diate vicinity of the town on the coast, where, in April, I found 
it to be common and heard many individuals (some of which 
were collected) sing the characteristic song of magna. True 
neglecta apparently does not breed at Corpus Christi but, like 
certain other western forms,—Pyrocephalus for example,—it may 
possibly be found breeding about fifteen miles west of the town 
up the Nueces Valley. This, however, is a mere supposition to 
account for the presence of brown-billed, apparently non-breed- 
ing specimens of weglecta in April and May, and, more especially, 
of intermediates. 

An analysis of this series presents the following result. 

Magna, ten specimens, eight males, two females, April 14 to 23. 
These birds agree very well in color with average eastern speci- 
mens of S. magna, but it is interesting to observe that, although 
from further south, they are larger than specimens from the coast 
of Louisiana. In length of wing they resemble examples from 
Illinois, the tarsus and bill, however, being somewhat longer. 

The exceedingly close resemblance between these birds and 
two May males in Mr. Sennett’s collection from Xicotencatl, 
near Tampico, shows, as might be expected, that they are the 
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northern representatives of mexicana, which here appears to be 
restricted to the humid coast region. 

Neglecta.—Twelve specimens, including two females, March 19 
and 31 ; two males, six females, April 7 to 16 ; two specimens (un- 
sexed) May. None of these specimens has the blue bill of a 
breeding bird and all but one have the throat-patch fringed with 
ashy. The extent of yellow on the side of the throat is not very 
clearly defined ; in this respect some specimens agree with typi- 
cal neglecta, others with hoopesz. 

Intermediates —The extremes mentioned above under the 
names magna and neglecta are connected by a series of interme- 
diates to which, for one reason or another, I would refer eight of 
the thirty Corpus Christi specimens. They may be described as 
follows: Am. Mus. No. 67308, 6, April 1; pattern of back, 
rump, and tail as in neglecta, color above as in magna but more 
ruddy in tone; yellow confined to throat. Am. Mus. No. 
54952, ¢, April 2; pattern of back and rump as in zeglecta ; tail 
intermediate in pattern ; color above as in magna but more ruddy 
in tone ; yellow confined to throat. Am. Mus. No. 54947, 2, April 
14 ; above intermediate in pattern and color ; yellow inclined to 
extend to the malar region. Am. Mus. No. 54950, 4, April 14; 
in pattern, color, and extent of yellow on the malar region fairly 
intermediate between magna and neglecta. This bird has the blue 
bill of a breeding bird and was found associated with magna. 
Am. Mus. No. 67312,¢, April 16; above, pattern of neglecta but 
intermediate in color; yellow confined to the throat. Am. Mus. 
No. 67320, 6, April 23; interscapulars intermediate in pattern ; 
rump and tail with pattern of meglecta ; color approaching that 
of magna, yellow confined to throat. Am. Mus. No. 67321, 9, 
April 23; pattern of back and rump as in zeg/ecfa, tail interme- 
diate; yellow confined to throat; color of magna. G. B.S. No. 
3452, May; intermediate in pattern; color of magna; yellow 
confined to throat. | 

Opinion would no doubt vary in regard to the exact determ- 
ination of these specimens, but as a series there can be no doubt 
that they prove the complete intergradation of magna and 
neglecta in southeastern Texas. Whether this intergradation is 
geographical, that is, correlated with climatic conditions, or 
whether it is due to the interbreeding of typical examples of 
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magna with typical examples of neglecta, can only be determined 

by further field work. 

The scarcity of breeding birds and of field observations from 
our Mexican border is greatly to be deplored, for here it is that 
the status of Aoopesi and its relationships to magna and mexicana 
are to be determined. However, the specimens at hand are 
listed as follows: 

Brownsville.—Magua, B. S. No. 139388, August 4. Aoopesz, 
U.S. N. M. No. 74327, August 21; Josiah Hoopes Coll. 
No. 786, 6, March 13 (type of hoopes?). 

Rio Grande City.—Veglecta, G. B. S. No. 1470, 6, April 2; 
bill brown, yellow extending to malar region ; apparently 
not a breeding bird. 

Lomita.—WVeglecta, G. B. S. No. 1469, 2; yellow extending 
slightly on sides of the throat. 

Laredo.—Mexicana, G. B. S. No. 3455, March; G. B.S. No. 
3456,°2), March; GB. S.-No. 3454; 6 ; March, 

Altuda.—exicana, B.S. No. 139389, August 9. 

Marfa.—exicana, G. B. = Nor BORG: (oj Jy Pas hae Be 
Noe. songz, 2 > July a1. 

The narrow pectoral crescent of these Marfa specimens places 
them with mexicana rather than with magna but their plumage 
is too worn to permit of a satisfactory understanding of their 
relationships with neglecta. 

Pecos City.—MJexicana, G. B. S. No. 4832, 6, June 2; G. B.S. 
No. 4833, 2, June 2. Both specimens have the color and 
narrow pectoral crescent of mexicana but in the pattern of 
the back, rump, and tail they resemble negdecta ; the yellow 
is confined to the throat. 


New Mexico. 


San Bernardino Ranch.—WVexicana, U. S. N. M. No. 127492, 2, 
Aug. 4; hoopest, U.S. N. M. No. 127823, 6, Aug. 3; U. 
SNM. Nos tao504, 6, Auer 18.5...0,.5. Ny oM. No. 
130503, 6, Aug. 24. Yellow confined to the throat. 


Mexico. 


Chihuahua, San Diego.—JZexicana, Am. Mus. No. 567923; no 
date, worn breeding plumage, bill blue; Am. Mus. No. 
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56793 ; worn breeding plumage, bill blue. Four other 
specimens from this locality, two taken in September and — 
two in February, are referable to hoopest ; or, in other 
words, are neglecta without yellow on the malar region. 

Coahuila, Saltillo.— Weg/ecta, B. S. No. 144506, 2 jvr., August 17. 

Coahuila, Carneros.—JlVeglecta, B. S. No. 144507, ¢, August 12. 
Sides of throat yellow. | 

Tamaulipas, Miquihuana.—JVeg/ecta, B. S. No. 158880, 2, June 
7. Sides of throat yellow. ? | 

Tamaulipas, Xicotencatl.—JZagua, G. B. S.:No. 7384, ¢, May 
10; G. B.S. No. 7385, 4, May 13. 

These birds agree exactly with specimens of magna from Cor- 


pus Christi. 
: MEASUREMENTS OF MALES. 


Atlantic Coast. 


Locality. Cc ae Hg Collection. ee 
Brandon, Vt., Apl. — U.S. N. M./} 159684 
Amherst, Mass., ens sh 128914. 
Barnstable, ‘‘ YF 5 rye eb ae 5 Sa 36 
Fishkill, N. Y., a ee Am, Mus. | 25305 
Sorings (L, 17), No Y.; ‘co ae 65446 
Englewood, N. J., May 30 BF, MO, 88 
Trenton, N. J., alee Am. Mus. | 69696 
Washington, D. C., June 4 U.S.N.M. |122043 

66 oe ike Sg 66 122044. 
Gainesville, Fla., May 20 PE, Mok. 860 
66 ‘ 66 Ge 19 66 848 
Pellicier’s Creek, Fla., i 20 U.S.N.M. |133095 
6 ¢é 6¢ ee 20 ay 133096 
Near Kissimmee ‘‘ Mch. 3 (fs 150023 
ceé 6é ; éé 6é 3 66 150022 

6e 66 66 66 21 ce 152058 
Sebastian River, Fla., ae Am. Mus. 39033 
66 66 6c an 12 66 39030 

66é 6¢ 66 66 12 66 39031 

Locality... Cc Biles d. Collection phos 

Trinidad, . Mch, 18} 4. Am. Mus. |.57234 
6é eé 17 3.98 66 57233 
¥ ‘" 23) 3.98 1 57243 
rT oe aa i 57241 
‘6 6s 17 ach 57232 
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Locality. calles q.| Wing. Collection. pil 

Fort Snelling, Minn., May 8] 4.75 1.25 | Am. Mus. 5699 

6 66 6 18 4.95 1.31 6 55711 

ss au "28 4,02 1.18 ts 55712 

Erie, Pa., Mch. 31] 4.88 1.41 G. B. §& 51465 

eae Apl. 14} 4.98 1.25 1467 

tian ee TOP ALIS 1.40 ie eAg s 1468 

Sugar Creek Prairie, Ills.,)June 3] 4.50 1.28 | U.S. N. M. | 118461 

one age peas tee 7| 4.00 E22 - 133303 

Hi Fe m 3} 4.90 £26 i 118462 

Gibson, Ind., Apl. 10/ 4.62 1.30 W.B 12804 

Golden City, Mo., July 13] 4.60 1,26 B.S 142087 

Ft. Gibson, Ind. Terr., |June 18/ 4.80 1.28 i 139429 

Iowa Station, La., Apl. 8] 4.32 1,25 ‘f 164802 

Avery’s Island, La., June 10| 4.40 1.28 | U.S. N. M.|150735 

a re FO AL ae 1.28 ve 150736 

2 ‘* II} 4.40 £26 bs 150734 

Corpus Christi, Tex., Apl. 14} 4.65 1.40 Am. Mus 67306 

66 (a3 66 14 4.55 1.32 66 67311 

é 6c 66 | 23| 4.55 1.35 66 67319 

i) ne hs TAT AS 1.35 s 54951 

66 66 66 23 4.70 1.38 66 67320 

y - ‘* 14] 4.80 1.35 " 54949 

6 66 66 14 4.78 1.38 66 54948 


Mexico and Southward. 


Locality. Wing. Tarsus. | Culmen. Collection. 


Chihuahua, San Diego, 4.84 1,50 1.30 Am.. Mus 
Durango, Papasquiaro, 4.90 t.52 1.24 B. S. 
Tepic, Santiago, 4.48 1.52 I.19 = 
i epic, 4.55 1.55 1.22 on 
Guanajuato, 4.78 1.65 7.22 ). S.No 
= 4.65 1.50 1.19 ‘is 
Jalisco, Etzatlan, 4.65 1.70 1.30 Bus 
Mesquitic, 4.60 1.55 $.@t $$ 
Puebla, Metaltoyuca, 4.40 1.63 1.24 = 
Orizaba, 4.35 1.58 re, SN 
Jalapa, 4.25 1.61 —_— ses 
it 4.20 1.62 1.21 Am. Mus 
4.35 1.55 1.20 ph 
Tamaulipas, Xicotencatl, 4.65 1.60 1.26 i. Bs 
ee e¢ 4.65 1.45 1.25 : ¢¢ 
Vera Cruz, Minatitlan,! 4.04 1.56 I.10 BS 
“t * 4.14 1.62 1,22 - 


1 Sturnella magna inexpectata. 


56792 
164019 
157472 
156064 
105269 

74350 
144526 
156969 
158882 

42502 

13653 

42254 

42257 

7385 
7384 
144519 
144516 
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Locality. Wing. | Tarsus, | Culmen. 


Vera Cruz, Minatitlan, 4.00 1.15 
mm “ 4.10 re 
Oaxaca, Tapana, 4.60 ore) 
Chiapas, Ocuilapa,! 4.56 1.24 
Be dd 4.56 1.18 

¥ a 4.65 I.20 
Chiapas, San Cristobal, 4.40 1.18 
4.35 #.¥2 

Guatemala, Hda. Chaucol, | 4.46 1.18 
Duefias, 4.45 1.18 

Honduras (coast region ?),? | 3.96 ai 
* 4.00 I.12 

‘* ~~ Segovia. River,’ 3.85 1.10 

“i sh lillie 3.81 I.15 
Costa Rica, San Jose, 4.38 1,18 
x3 66 4.30 1.22 
Venezuela, Valencia, 4.50 1.40 
Colombia, ‘ Bogota,’ 4.52 1.40 
:* Me 4.50 I.40 

x ? 4.65 1.50 


; Wh 
Locality. Coll ad d. Wing. 


Clinton, B. C., July 6 1.50 
Ashcroft ‘‘ June 4 1.50 
Comox a sa 4 1.54 
New Westminster, B. C.,;May 22 1.44 
Vancouver, Washington, ;Apl. 13 1.51 
Ft. Walla Walla, ‘‘ Feb. 13 1.42 
Ft. Klamath, Oregon, May 27 1.46 
Spring 1.52 

Red Bluff, Calif., Mch, 24 ee 
Calito, May 3 1.49 
Nicasio, " Apl. 23 1.48 
Owen Lake, ‘‘ June 9g Tt 
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Summary.—\t appears from this review of the available mate- 
rial from the regions where the ranges of neglecta and magua 
come together, that in the Mississippi Valley, between the me- 
ridians of go° and 100°, both magna and neglecta are typically 


1 Type of Sturnella magna alticola, 
2 Sturnella magna inexpectata. 


8 Type of Sturnella magna tnexpectata. 
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represented, that they are sometimes found associated during the 
breeding season, that their ranges overlap for a distance of sev- 
eral hundred miles, and that intermediates between them, while 
not proportionately common, do occur, sometimes in connection 
with typical representatives of both forms. 

In southeastern Texas, at Corpus Christi, the fusion of these 
birds seems to be more complete, though it is not probable that 
both forms breed there. 

On our Mexican boundary, east of the Rocky Mountains, zeg- 
lecta, as a whole, shows an approach to the magna type in the 
absence, usually, of yellow from the sides of the throat. Speci- 
mens of magna in the lower Rio Grande, and of mexicana further 
west, also occur in this region, and there are also intermediates 
between the two forms and zeglecta. Specimens, however, are 
lacking to show the exact relationships of mexicana to neglecta, 
or to its representative hoopest. 

Conclusions. — Before proceeding further I take pleasure in ac- 
knowledging the assistance which Mr. E. W. Nelson has rendered 
me in explaining certain apparently anomalous cases in the dis- 
tribution of Meadowlarks in northern Mexico. Mr. Nelson’s 
unequalled field experience in Mexico has given him that knowl- 
edge of the topography and climate of the country which is so 
essential to a proper understanding of the distribution and geo- 
- graphical variation of species, and until he had informed me of 
the climatic conditions prevailing at certain places, I was at loss 
to account for the occurrence there of birds included in the col- 
lections studied. | 

As has been previously stated, the aerial available for ex- 
amination. is not of a nature to permit of wholly satisfactory 
conclusions being drawn from it. It, however, warrants the 
presentation of a theory which further research must prove or 
disprove. | 

Assuming that Meadowlarks originated in the humid tropics, 
we have, as the ancestral form, a dark bird which, spreading 
northward along the coast and over the Mexican tablelands, re- 
tained its dark colors in humid regions and acquired a paler 
color in arid regions. The neglecta type originated, therefore, 
in arid portions of the tableland of Mexico, where its range is 
bounded on the south by the humid valley of Mexico. On either 
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side of the tableland it is flanked by a northward extension of 
the range of mexicana along the humid portions of the Sierra 
Madre, as is shown by the occurrence of dark birds at San Diego 
in Chihuahua, and perhaps also in the humid mountainous region 
of western Texas. 

Breeding specimens of meg/ecta from the southern parts of the 
tableland or areas adjoining the Sierras are wanting to show the 
relationships of the birds in these regions, but it is probable that 
where an arid region passes into a humid region meglecta passes 
into mexicana, as is suggested by the intergradation of specimens 
at Corpus Christi. | 

The absence of proper material and of field observations 
also. prevents us from determining whether the specimens of 
neglecta from our southern boundary, which lack yellow on the 
sides of the throat, and which Mr. Stone has named oopesz, are, 
as might be supposed, a step in the differentiation of the light 
bird from the dark one. 

The extension of the range of the dark bird northward along 
the narrow strip of humid coast region is well shown by speci- 
mens from near Tampico and from Corpus Christi. A further ad- 
vance northward has probably been made, as in the case of other 
specimens still largely restricted to it —e. g., Quiscalus macrourus 
—along the coast region and perhaps up the Mississippi Valley 
until it has eventually occupied the United States east of the 
one hundredth meridian. 

The extension of the range of the light bird has been north- 
ward over the tableland into the western United States, and 
would appear to have been comparatively rapid, since it is now 
found occupying humid regions without as yet evincing any 
decided change in color. 

If the assumption of the origin of both birds from a common 
ancestor be accepted and if their geographical intergradation at 
the southern limits of the range of meglecta be established, we 
are then in a position to explain their apparent association as 
species in the more northern parts of their range, on the ground 
that while their ranges originally diverged like forks of a Y, the 
ends have finally come together, not as geographical intergrades, 
but as two forms, both of which have occupied the region where 
they are found associated at so recent a date that neither shows 
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the effect of the climatic conditions under which it lives, but ex- 
hibits the characters earlier acquired. 

In the Mississippi Valley, therefore, we have the apparent 
anomaly of two geographical races or subspecies of the same 
species breeding at the same place, and, occasionally associated 
with them, are certain intermediate specimens showing in varying 
degrees the characters of both extremes. 

Since it is out of the question to suppose that the same envi- 
ronment could produce three phases of the same species at the 
same place, that is, weglecta, magna, and intermediates between 
the two, we can only suppose that such connecting specimens 
are not geographical intergrades but the results of a union be- 
tween neglecta and magna. In fact, loosely speaking, these con- 
necting specimens would be termed hybrids, but, accepting as a 
definition of this word “‘the offspring of animals of different 
species,” it is evident that in a strict sense it cannot be applied to 
these intermediates, which are the pyeaene of parents not specifi- 
cally distinct. 

While it is greatly to be regretted that the present paper can- 
not be more conclusive, it is hoped that the theory herein ad- 
vanced, of the descent from a common ancestor of both magna 
and neglecta, of their continued geographic or climatic intergrada- 
tion on the Mexican tableland, of their independent range exten- 
sion northward and subsequent meeting and interbreeding in 
the Mississippi Valley, may at least prove suggestive to students 
of the genus Sturnella. 

It remains to acknowledge my indebtedness for the loan of the 
material on which this paper has been so largely based, and I 
therefore very gladly express my thanks to Mr. Robert Ridgway, 
Dr. C. Hart Merriam, Mr. William Brewster, Mr. Witmer Stone, 
Dr. Louis B. Bishop, and Mr. Outram Bangs for their kindness 
in sending the specimens included in the appended statement. 

Specimens Examined.—Collection of United States National 
Museum, through Robert Ridgway, Curator of Birds, 315 ; 
American Museum of Natural History, 240; Biological Survey, 
through Dr. C. Hart Merriam, Chief of the Survey, 84; George 
B. Sennett, 37 ; William Brewster, 25 ; Philadelphia Academy of 
Natural Sciences, through Witmer Stone, Conservator of Birds, 
21; Outram Bangs, 6; Louis B. Bishop, 6. Total, 734. 
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ACCIPITER bicolor, 130. 
tinus, 130. 
Aceratheriinz, 229, 240, 265. 
Aceratherium, 230, 241. 
bicornis, 232. 
blanfordi, 245, 249. 
croizeti, 237. 
filholi, 240, 242, 265. 
gannatense, 244. 
incisivum, 230, 242, 247, 248, 
253, 205, 2067. 
lemanense, 240, 242, 243, 253, 
265. 
perimense, 249. 
platycephalum, 240. 
platyodon, 245, 265, 267. 
simus, 232. 
tridactylum, 240, 242, 246, 
247, 253, 265, 267. 
Acestrura astreans, 120, 137. 
mulsanti, 120, 137, 
Actinocrinus semimultiramosus, 
on. 
Actitis macularia, 125. 
Aigialitis collaris, 126. 
Agamia agami, 125. 
Akodon caliginosus, 226. 
Alce americanus, 47. 


gigas, 49. 


Allen, J. A., the Mountain Cari- 

bou of northern British Co- 
note on the 
Wood Bison, 63-67; list of 


lumbia, 1-18 ; 


Bats collected by Mr. H. H. 


Smith in the Santa Marta Re- 
gion of Colombia, with de- 


scriptions of new species, 87 
—94; list of birds collected in 
the district of Santa Marta, 
Colombia, by Mr. Herbert H. 
Smith, 117-183 ; note on the 
generic names Didelphis and 


Philander, 185-190; descrip- 


tions of new American Marsu- 
pials, Igi-I99 ; on Mammals 
collected in Southeastern Peru 
by Mr. H. H. Keays, with 
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descriptions of new species 
219-227. See also Stone, A. J. 

Alouata nigra, 227. 

Amazilia fuscicaudata, 139. 
warszewilezl, 139. 

Amazona amazonica, 132. 
mercenaria, 132. 

Amizillis fuscicaudata, 139. 
sp., 139. 
warszewlezl, 139. 

Anabazanops striaticollis, 158. 

Anthocephala floriceps, 118, 140. 

Antrostomus rufus, 137. 

Aphelops, 241. 

Ara chloroptera, 133. 

MULItArIS;) £33; 

Aramides axillaris, 125. 
cajanus, 125. 

Arapaho Indians, symbolism of, 

69-86. 
Arbelorhina czrulea microrhyn- 
cha. 173, 
cyanea eximea, 173. 

Ardea agami, 125. 

Arremon schlegeli, 167. 

Arremonops caneus, 121, 164. 
venezuelensis, 163 

Artibeus femurvillosum, 89. 
palmarum, 89. 

Astragalinus psaltria columbianus, . 

165. 

Asturina magnirostris, 129. 
nitida, 129. 

Atelodinz, 229, 265. 

Atelodus, 230. 
antiquitatis, 265. 
bicornis, 253, 265. 
merckii, 265. 
neumyri, 263, 265. 
pachygnathus, 265. 
simus, 253, 205. 

Atticora cyanoleuca, 171. 

Attila cinnamomeus, 154. 
parvirostris, 121, 153. 
rufipectus, 121, 153. 

Aulacorhampus albivittatus, 120, 


133. 
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Aulacorhampus calorhynchus, 133. 
lautus, 120, 133. 
Automolus rufipectus, 121, 158. 


BADACTHERIUM, 241, 244. 
Bartramia longicauda, 125. 
Bartres, D. Leopoldo, 201. 

Basileuterus cabanisi, 176. 
cinereicollis, 120, 175. 
conspicillatus, 120, 175. 
mesochrysus, 176. 

Bats, list'°of, collected at Santa 

Marta, Colombia, 87-94. 

Bear, Barren Ground, 57. 

Glacier, 58. 
Grizzly, 58. 
Kaditak, 58. 
Polar, 58. 
Sitka, 58. 

Yakutat, 58. 

Beaver, 61.. - 
borbonicum, 244. 

Bellerophon, sp., 21. 

Bensley, B. Arthur, a cranial varia- 
tion in Macropus bennettt, 109, 
IIo. 

Bison bison, 63, 67. 
bison athabasce, 41, 63. 

Bison, American, 63, 67. 

Plains, 63, 67. 

3 Wood, @6,-63-07. 
Brachypodine, 229, 249, 265. 
Brachyspiza capensis peruviana, 

164. 

Brotogerys jugularis, 132. 
tov), 132; 

Buarremon assimilis, 167. 
basilicus, T21, 167. 
melanocephalus, 120, 167. 

Bucco.ruficollis, 135. 

Busarellus nigricollis, 130. 

Buteo latissimus, 130. 
pennsylvanicus, 130. 

Butorides cyanurus, 125. 
striata, 125. 
virescens, 125. 


CALAPECIA borealis, 20. 
Calcite crystals, 95 ; diagrams of, 


95, 99. 

Calliste cyanoptera, 170. 
desmaresti, 169. 
Calospiza articapilla, 169. 
cyanoptera, 170. 
desmaresti, 169. 
sp., 170. 
Caluromys, 1809. 

affinis, 189. 


Caluromys alstoni, 189. 
cicur, 189. 
cinereus, 189. 
derbianus, 189. 
derbianus ornatus, 189. 
laniger, 189. 
laniger guayanus, 189. 
laniger pallidus, 180. 
philander, 189. 
trinitatis, 189. 
Campephilus malherbii, 137. 
Campylopterus phainopeplus, 120, 
138. 
Campylorhynchus griseus, 180. 
Canal Louis Napoleon III, 4o. 
Cancroma cochlearia, 124. 
Caribou, Barren Ground, 2, 50, 53. 
Mountain, 4, 51. 
Newfoundland, 9. 
Woodland, 2. 
Caribous, 49-57; comparative meas- 
urements of skulls of, 6. 
Carigueya, 188. 
Cassicus persicus, 163. 
Cassidix oryzivora, 163. 
Catamenia, sp., 164. 
Cathartes aura, 129. 
Catharus aurantlirostris, 183. 
fuscater: 133; 
Centurus tricolor, 120, 136. 
Ceophlceus lineatus, 136. 
Ceratorhinz, 229, 256, 265. 
Ceratorhinus, 230. 
etruscus, 265. 
leptorhinus, 265. 
platyrhinus, 265. 
sansaniensis, 248, 265, 
schleiermacheri, 265. 
simorrensis, 265, 
steinheimensis, 265 
sumatranus, 265. 
Certhiola luteola, 173 
Ceryle amazona, 136. 
americana, 136. 
torquata, 136. 
Cheetura spinicauda, 137. 
Chalybura buffoni, 141. 
Chameepelia rufipennis, 128. 
Chameepetes gundoti, 126. 
Channel, Allen, named, 41. 
Chapman, Frank M., a study of 
the genus Sturnella, 297- 
320. 
Chimpanzee, a bilateral division of 
the parietal bone in, 281- 
205, 
Chiroderma jesupi, 88. 
Chiromacheris manacus, 121, 155. 
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Chironectes minimus, 219. 

Chiroxiphia lanceolata, 155. 

Chloronerpes yucatanensis uropy- 
gialis, 136. 

Chlorophonia frontalis, 170 

Chlorostilbon heeberlini, 141. 
sp., 141. 

Chrotopterus auritus, gI. 

Chrysolampis moschitus, 140. 

Chrysomitris columbiana, 165. 
mexicana, 165. 
spinescens, 165. 

Chrysoptilus guttatus, 136. 

Chrysotis amazonica 132. 

Cinclodes fuscus albidiventris, 159. 

Cinclus rivularis, 121, 181. 

Claravis pretiosa, 128. 

Coccyzus americanus, 134. 
landsbergi, 134. 
melanocoryphus, 134. 

Coereba coerulea, 173. 
cyanea, 173. 
luteola, 173, 184. 

Colopterus pilaris, 150. 

Columba albilineata, 129. 
gymnophthalma, 129. 
rufina, 129. 
speciosa, 129. 

Columbigallina passerina grana- 

tina, 128. 
passerina pallescens, 128. 
rufipennis, 128. . 
Compsothlypis pitiayumi pacifica, 
78. 

Conirostrum rufum, 174. 

Conopophaga browni, 121, 161. 

Contopus borealis, 143. 
brachytarsus, 143. 
virens, 143 

- Conurus wagleri, 132. 

Cope, E. D., quoted, on AZosasau- 

rus maximus, 25-28. 

Crax alberti,.127. 

Crotophaga ani, 134. 
sulcirostris, 134. 

Cruciform structures at Mitla, 

Mexico, 201-218. 

Crypturus columbianus, 124. 
pileatus, 124. 
soul,.124. 

Cyanerpes czeruleus microrhyn- 

chus, 173. 
cyaneus eximius, 173. 
Cyanocompsa concreta  sancte- 
martee, 121, 165, 

Cyanocorax affinis, 162. 

Cyclarhis flavipectus canticus, 171. 

Cyclorhis flavipectus, 121, I71. 


Cyclorhis flavipectus canticus, I2I, 
Cyclospira bisulcata, 21. 
9p.) 20, 


DACNIS napeea, I2I, 174. 
plumbea, 174. 

Dactylomys dactylinus, 221. 
peruanus, 220. 

Decorative art of Arapaho Indians, 

geometric designs in, 69. 

Dendrocincla meruloides, 156. 
olivacea anguina, 121, 156. 
olivacea lafresnayi, 156. 

Dendrocolaptes validus, 156. 

Dendrceca estiva, 177. 

Dendroica estiva, 177. 
blackburniz, 178. 
cerulescens, 177. 
castanea, I77. 
striata, 177. 

Dendromanes meruloides, 156. 

Dendroplex picirostris, 157. 

Dendrornis nana, 157. 
susurrans, 157. 

Dermanura quadrivittata, 87. 

Designs, symbolic tendency in Ara- 
paho Indians, 69; animal, 
70; parts of body in, 70; of 
buffalo paths, 72; derived 
from plants, 73; from inani- 
mate nature, 74 ; human figure 
in, 80; color in, 81; combi- 
nations in, 81 ; narrative sym- 
bolism in, 82. 

Desmodus murinus, 87. 
rufus, 87. 

Diceratheriinz, 229, 232, 265. 

Diceratherium croizeti, 236. 
douvillei, 239. 
minutum, 296, 237, 2398. . 
(Pleuroceros) minutum, 258. | 

Didelphis, 185-189. . 
aurita, 185, 187: 
azare, 187, 189. 
brachyura, 188. 
breviceps, 187, 
californica, 187. 
cancrivora, 188. 
cayopollin, 188. 
cinerea, 189, Ig0. 
dorsigera, 188. 
karkinophaga, 185, 187, 188, 

TOT: 
karkinophaga cauce, 192. 
karkinophaga — colombica, 
193. 
marmosa, 186. 
marsupialis, 185-188, 
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Didelphis memmina, 188. 
murina, 188, 189. 
nudicauda, 188, 189. 
opossum, 186, 188, 195. 
pernigra, IgI, 219. 
philander, 186, 180, 
pusilla, 188. 
quica, 195. 
virginiana, 185, 186, 188. 
(Metachirus) opossum, 195. 
(Micoureus) murina, 197. 

Didelphys cinerea, 189. 
myosurus, 195, 196. 
virginiana, 269. 

Diglossa albilateralis, 174. 
aterrima, 174. 
nocticolor, 121, 174. 
sittoides similis, 174. 

Diphylla ecaudata, 87. 

Doleromyia fallax, 140. 

Dolichonyx oryzivorus, 163. 

Dolichophyllum macrophyllum, oI. 

Donacobius atricapillus, 180. 


ELANEA albiceps, 147. 
brownl, 122, 123,447. 
pagana, 147. 
pagana sororia, 147. 
sorora,: 121.7423, 147. 

Elasmotheriinz, 229. 

Emberizoides macrourus, 163. 

Embernagra conirostris, 121, 164. 

- conirostris caneus, 164. 

Empidochanes cabanisi, 144. 

Empidonax ridgwayi, 144. 
virescens, 143. 

Equus caballus, 111, £15, 116. 
eous, L14. 
intermedius, II4. 
scotti, 111-1106. 

Ereunetes pusillus, 126. 

Eriodora intermedia, 160. 

Eskimo methods of capturing 

game, 54, OT. 

Eucometis cristata, 168. 

Euphonia crassirostris, 170. 
laniirostris, 170. 
trinitatis, 170. 

Eupsychortyx leucopogon, 127. 

Euscarthmus granadensis, 150. 
impiger, 150. 


FALCcO rufigularis, 131. 
Fleuve MacFarlane ou Ennakhi, 
40. . 
la Rouciére ou Kkay-tloh- 
niliné, 40. 
Floricola longirostris, 139. 


Florisuga mellivora, 138. 

Fluvicola pica, 151. 

Formicivora caudata, 160. 
intermedia, 160. 

Foxes, 59. 

Furnarius agnatus, 159. 


GALBULA ruficauda, 120, 135. 
ruficauda pallida, 120, 135. 
Gallinago jamesoni, 183. 
Gampsonyx swainsoni, 131. 
Geothlypis agilis, 177. 
formosa, 177 
philadelphia, 176. 
Geotrygon linearis infusca, 120, 
P26. | 
montana, 128. . 
Geranoétus melanoleucus, 130. 
Geranospizias ceerulescens, 130. 
Gidley, J. W., a new species of 
Pleistocene Horse from the 
staked plains of Texas, III- 
116. 
Glaucidium ferox, 132. 
Glaucis hirsuta, 142. 
Glossophaga longirostris, 89. 
soricina, 89. 

Goat, Rocky Mountain, 47. 
Gorget, shell, from Huasteca, 
Mexico, 99-103. 

Grallaria bangsi, 159. 
spatiator, 183. 
spiator (inerror), 12T, 159,183. . 
Grallaricula ferrugineipectus, 159. 
Gratacap, L. P., note on an inter- 
esting specimen of Calcite 
from Joplin, Missouri, 95-97. 
Gulo luscus, 59. 
Gypagus papa, 129. 


HADROSTOMUS homochrous, 154. 
Halysites agglomeratiformis, 20 
agglomeratus, Ig. 
Hapalocercus paulus, 121, 150. 
Haplospiza nivaria, 121, 164. 
Hedymeles ludovicianus, 164. 
Heleodytes griseus, 180. 
nuchalis, 180. 
Helianthea, sp., 139, 183, 184. 
Helicotoma planulata, 21. 
Heliochera rubrocristata, 152. 
Heliolites macrostylus, 20. 
perelegans, 21. 
Helminthophaga chrysoptera, 178. 
peregrina, 178. 
Helminthophila chrysoptera, 178. 
peregrina, 178. 
pinus, 178. 
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Hemiderma brevicauda, go. 
Hemiprocne zonaris, 137. 
Henicorhina-anachoreta, 121, 180, 
183. 
leucophrys, 180. 

Herpetotheres cachinnans, 131. 

Heteropelma verzepacis, 155. 

Hrdlicka, Ales, a bilateral division 
of the parietal bone in a Chim- 
panzee, with special reference 
to the oblique sutures in the 
parietal, 281-295. 

Huastecan, Mexico, 99-103; on 
cruciform structures near 
Mitla, Mexico, 201-218. 

Hylocharis cyanea, 138. 

Hylocichla aliciz, 183. 
fuscescens, 182. 
ustulata swainsoni, 182. 

Hylophilus aurantiifrons, 172. 
aurantiirostris, 172. 
brunneus, 121, 17. 
flavipes, 172. 
hypoxanthus, 172. 
viridiflavus, 172. 

Hypuroptila buffoni, 140. 


ICTERUS auricapillus, 162. 
baltimore, 162, 
galbula, 162. 
icterus, 162. 
mesomelas, 162. 
vulgaris, 162. 
xanthornus, 162. 
Ictinea plumbea, 131. 
Ile Gibbs, 40. 
de Lesseps, 40. 
de la Société de Geographie, 
40. 
Indian methods of capturing game, 


55, 61. 
Island, Brownlee, named, 41. 


JACANA nigra, 126. 

Jesup, Morris K., expedition to 
Oklahoma Territory, provided 
by, 69; mammals from Santa 
Marta, Colombia, presented 
by, 87; birds from Santa 
Marta, Colombia, presented 
OY, 327. 


KROEBER, Alfred L., symbolism 
of the Arapaho Indians, 69-86. 


LAFRESNAYA gayi, 138. 
Lagidium peruanum, 220. 
Lake, Esquimaux, 38. 
Lampornis violicauda, 141. 
Lasiurus pallescens, 94. 


Legatus albicollis, 147. 

Lemming, 61, 

Leptasthenura andicola, 159. 

Leptodon cayanensis, 131. 
uncinatus, 131. 

Leptopogon amaurocephalus, 149. 
amaurocephalus pileatus, 149. 

Leptotila verreauxi, 128. 

Leucuria phalerata, 121, 139, 184. 

Limnofelis, 278. 

Lophotriorchis isidorii, 130. 

Lutra canadensis, 59. 

Lynx canadensis 60. 

Lynx, Canada, 60. 


MACHETORNIS rixosa, I51. 
Macropus bennetti, cranial varia- 
tion in, 109, 

Malacoptila mysticalis, 134. 

Manacus manacus, 155. 
manacus abditivus, 183. 
manacus abdivitus (in error), 

Y21, 3955 143: 

Margarornis brunnescens, 157. 

Marmosa, 189. 
chapmani, 197, 198. 
klagesi, 1098. 
murina, 197. 

Marmose, 188. 

Marsupials, new South American, 

IQI-Ig9Q. 

Marten, 59. 

Megarhynchus pitangua, 145. 

Melanerpes wagleri sanctze-marte, 

1Z0, 130. 

Mellisuga mellivora, 139. 

Merula albiventris fusa, I2I, 182. 
gigas cacozela, 121, 181. 
grayl lurida, 181. 
incompta, I21, 181. 
olivatra, 181. 
pheeopyga minuscula, 121,182, 

Metachirus, 186, 189. 

Metachirus fuscogriseus, 194. 
nudicaudatus, 197. 
nudicaudatus colombianus, 

195. 
opossum, 195. 
quica, I95. 
tschudii, 195. 

Metallura districta, 121, 140. 
smaragdinicollis, 121, 140. 

Micrastur ruficollis, 130. 
semitorquatus, 130. 

Microcerculus marginatus, 180. 

Micronycteris hypoleuca, 90, gr. 
megalotis, go. 

Micropalama himantopus, 126. 
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Milvago chimachima, 131. 
Milvulus tyrannus, 142. 
Mimus gilvus, 180. 
gilvus columbianus, 180. 
Mink, American, 59. 
Mionectes oleagineus, 149. 
4 ,Olivaceus,. T49. 
Mitla, Mexico, explorations near, 
“4bs Ge" 20m O18: 
Mniotilta varia, 178. 
Molossus nasutus, 92. 
Molothrus cassini, 163. 
discolor, 163. : 
Molucca Opossum, 188, 
Momotus subrufescens, 135. 
Monte Alban, Mexico, excavations 
at, 201. 
Moose, 47. 
Mosasaurus giganteus, 27. 
maximus, 25. 
Mouse, Porcupine, 223. 
Murchisonia, (Lophospira) tricar- 
aa Verba 22 i, ; 
Muscivora mexicana, 145. 
Musk-Ox, 42. 
Muskrats, 61. . 
Mustela americana, 59. 
Myiarchus crinitus, 142. 
erythrocercus, 143. 
ferox, 142. 
nigriceps, 143. 
tyrannulus, 142. 
Myiobius assimilis, 121, 144. 
-erythrurus, 144. 
neevius, 145. 
vieillotioides, 144, 145. 
Myiodynastes audax, 145, 
audax nobilis, 145. 
chrysocephalus, 146. 
nobilis, 145. 
Myiopagis oaimardi, 148. 
macilvainii, 148. 
placens, 148. 
Myiopatis semifusca, 149. 
-montensis, 121, 149. 
Myiospiza manimbe, 164. 
Myiotheretes striaticollis, £52. 
Myiozetetes texensis colombianus, 
146. . 
Myodes, 188. 
Myotis nigricans, 94. 
Sp. 22%. 
Myrmeciza eoucneh 160. 
Myrmecophaga, 185. 
Myrmotherula sancte - marte, 
I2I, 160. 


NASUA nasua, 226. 


Neacomys spinosus, 222. 
Nectomys garleppil, 222. 
Nemosia pileata, 167. 

Neocrex colombianus, 120, 125. 
Nuttalornis borealis, 143. 
Nycticorax nycticorax nzvius, 125. 
Nyctidromus albicollis, 137. 
Nyctinomus, sp., 226. 


Oaxaca, Mexico, explorations in, 
201-218. 

Ochthodizeta pernix,.12I, 152. 

Ochthceta jesupi, 121, 151. 
Olivacea, 121, 152. 
poliogastra, 120, I5I. 

Odontophorus atrifrons, 121, 127. 

Oklahoma Territory, Arapaho In- 

dians of, 69-86. 

Oncoceras plebium, 21. 

Onyx jar from Mexico, in process 

of manufacture, 105-107. 
Opossum, 187. 
Amboyna, 188. 
Common, 188. 
Dwarf, 188. 
Long-haired, 188.. 
Merian, 188. 
Mexican, 188. 
Murine, 188. 
North American, 188. 
Short-tailed, 188. 
Thick-tailed, 188. 
Virginia, 187. 
Virginian, 188. 
Orang, division of the right pa 
tal in, 382. 

Oreamnos montanus, AT. 

Ornithion inerme, 149. 
pusillum, 148. 

Ortalis garrula, 126. 

Orthis (Dalmanella) toe 

oT. 
(Plectorthis) jamesoni, 21. 

Oryzenide, 274-278. 

Oryznodon, 278. 

Oryzoborus funereus, 165. 

Oryzomys keaysi, 225. 
obtusirostris, 225. 

Osborn, Henry Fairfield, phy- 
logeny of the Rhinoceroses of. 
Europe, 229-267; Oxyena 
and Patriofelis restudied, 269. 

Ostinops decumanus, 163. 

Otter, 59. 

Little, 188. 

Ovibos moschatus, 42. 

Ovis dalli, 34, 43-47. 
stonel, 33, 34, 42. 


-Oxyena, 269-279. 
lupina, 269. 
Oxymycterus apicalis, 224. 
.  juliacee, 223, 224. 
Oxypogon cyanolzmus, 120, 138. 


PACHYRHAMPHUS cinereiventris, 
ye has 
niger, 154. 
Panychlora russata, I41. 
sp., 141. 
Parula pitiayumi, 178. 
Patriofelis, 269, 279. 
_ ferox, 269. 
~—-ulta, 278, 279. 
Penelope argyrotis, 126. 
cristata, 126. 
Peropteryx canina, 93. 
Peruvian skull, quadrilateral fon- 
tanel bones i in, -295: 
Petasophora anais, 140. 
cyanotis, I40. 
de]phinze, 140. 
iolata, 140. | 
Petitot, Emil, copy of portion of 
his chart of Arctic coast of 
North America, 39} correc- 
tions of, 40. 
Phaéthornis anthophilus, 138. 
longirostris, 138. | 
Phalacrocorax vigua, 124. 
Phalanger, 186, 187, 188. 
Pharomacrus festatus, 120, 135. 
fulgidens, 120, 135. 
Philander, 186, 188, 189. 
Phonipara bicolor, 165. 
Phrygilus unicolor, 121, 164. 
Phyllomyias semifusca, 149. 
Phyllostoma hastatum, 99. 
Piaya cayana, 134. 
cayana mehleri, 134. 
Picolaptes lachrymiger, 156. 


Pictographs of Arapaho Indians, 


70-84. 

Picumnus cinnamomeus, 137. 

Pionus menstruus, 132. 
sordidus, 132. 

Pipra auricapilla, 154. 

Pipreola auripectus decora, 121, 
155. 

Piranga faceta, 121, 168. 
heemalea, 168. 

4, bra, . 168. 

Pitangus derbianus, 146. 
derbianus rufipennis, 146, 
lictor, 146. 

Planesticus luridus, 182. 

Platycichla flavipes carbonaria, 181. 
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Platyrhynchus albogularis, 150. 
Peecilothraupis melanogenys, 120, 
169. 
Polioptila bilineata, 181. 
nigriceps, 181. 
Polyborus cheriway, 131. - 
Porzana albigularis, 125. 
Pouches, adaptation of, to animal 
or other forms in Arapaho art, 


3. 

Premnoplex brunnescens, 157. 
Procnias tersa, 173. 

tersa occidentalis, 184. 

viridis,. 173... 
Proechimys simonsi, 222. 
Promops affinis, 91, 92. 

milleri, 92, 93. 

nasutus, 93. 
Protonotaria citrea, 178, 184. 
Protopsalis, 278. 

tigrinus, 277 
Pseudochloris citrina, 163. 
Psittacula cyanoptera, 132. 

guianensis, 132. 
Pteroglossus torquatus, 133. 
Putorius (Lutreola) vison, 59. 
Pygmornis striigularis, 138. 
Pyranga eestiva, 168. 
Pyrocephalus rubinus, 144. 


QUISCALUS assimilis, 162. 


RAMPHOCANUS rufiventris sanctee- 
martze, 160. 
Rangifer, 49. 
arcticus, 50. 
caribou, 9. ; 
groenlandicus, 2, 6, GQ, Fly ts: 
13, 16, 
montanus, I, 3, 4,:6;.:7..8, 9) 
Pt. 400 V4: 162 16 Bey 
terrzenovee, 6,;9, 30, IT; 12, 
Ts, 16. 
Receptaculites pearyi, 19. | 
Rehn, James A. G., quoted, on 
Sarigua. Muirhead vs. Didel- 
phis Linn., 185, 186. 
Rhamphastos brevicarinatus, 133, 
rea. f 
carinatus, 133; 134. 
tocard, 133. 
Rhamphocelus dimidiatus, 168. 
Rhamphoccelus dimidiatus, 168. 
Rhamphomicron dorsale, 120, 137. 
Rhinoceros antiquitatis, 262, 264. 
austriacum, 259. : 
bicornis, 262, 263, 264. 
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Rhinoceros etruscus, 261. 
-  eurydactylus, 252. 
PAUTry1,- 2325293, 234. 
goldfussi, 267. 
hemitcechus, 262, 263. 
indicus, 265. 
leptorhinus, 261. 
pachygnathus, 262. 
paleeindicus, 264, 265. 
platyrhinus, 253, 262. 
pleuroceros, 237. 
sansaniensis, 253, 256-258. 
schleiermacheri, 257, 261. 
simorrensis, 256, 257, 259. 
simus, 264. 
sivalensis, 265. 
sondaicus, 265. ; 
steinheimensis, 256, 259, 260. 
sumatrensis, 264. 
tichorhinus, 262. 
unicornis, 264. 
Rhinoceroses, phylogeny of the 
European, 229-267. 
Rhinocerotide, 232, 265. 
Rhinocerotine, 229. 
-Rhyacophilus solitarius, 126. 


Rhynchocyclus sequinoctialis, 146. 


flaviventris, 146. 
sulphurescens, 146. 
Rhynchonella increbescens, 21. 
River, Constable, named, 40. 
Hornaday, named, 41. 
Jesup, named, 4o. 
Ronzotherium gaudryi, 233, 234. 
velaunum, 232, 234. 
Rostrhamus sociabilis, 131. 
Rupornis leucorrhoa, 129. 
magnirostris, 129. 


SACCOPTERYX bilineata, 93. 
leptura, 94, 

Saltator albicollis, 166. 
magnus, 166. 
olivaceus, 167. 
striatipectus, 166. 

Santa Marta, Colombia, list of bats 
collected at, 87-94; list of 
birds collected at, 117-183. 

Sarigua, 186, 187, 188, 189. ; 
brachyura, 188. 
cayopollin, 188. 
crassicaudata, 188. 
marsupialis, 188. 
memmina, 188. 
murina, 188. 
opossum, 188. 
pusilla, 188, 
virginiana, 188. 


Saucerottia warszewiezi, 139. 

Saville, Marshall H., a shell gor- 
get from the Huasteca, Mex- 
icO, 99-103 ; an Onyx jar from 
Mexico, in process of manu- 
facture, 105-107; cruciform 
structures near Mitla, 201— 
218. : 

Sayornis cineracea, 151. 

Scardafella squamosa, 129. 

Schistochlamys atra, 166. 

Sciurus estuans cuscinus, 226. 

Sclerurus albigularis, 221, 157. 
albigularis propinquus, 157. 

Scytalopus latebricola, 121, 162. 
sylvestris, 162. 

Seiurus motacilla, 177. 
noveboracensis, 177. 
noveboracensis notabilis, 177. 

Serpophaga cinerea grisea, 149. 

Setophaga flavivertex, 176. 
ruticilla, 176. 
verticalis, 176. 

Sheep, Black, 42: 

Dall’s Mountain, 43-47. 
Stone’s Mountain, 42. 
White Mountain, 43. 
Shell gorget, from the Huasteca, 
Mexico, 99-103. 

Simia silenus, 287. 

Siptornis antisiensis, 158. 
wyatti, 158. 

Sittasomus olivaceus, 157. 

Spermophila grisea, 166. 
luctuosa, 166. 
plumbea, 166. 
plumbea colombiana, 166. 

Spermophiles, 61. 

Spinus spinescens capitaneus, 121, 

165. 

Spiza americana, 164. 

Sporophila grisea, 166. 
gutturalis, 166. 
luctuosa, 166. 
minuta, 166. 
plumbea colombiana, 166. 

Starr, Frederick, quoted, ona shell 

gorget from Mexico, 99. 

Steatornis caripensis, 137. 

Stelgidopteryx uropygialis, 171. 

Stone, A. J., some results of a nat- 
ural history journey to north- 
ern British Columbia, Alaska, 
.and the Northwest Territory, 

in the interest of the American 
Museum of Natural History, 
31-62. : 
Streptelasma, sp., 21. 
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Strophomena planumbona, 21. 
Sturnella, a study of the genus, 
297-320. 

Sturnella ludoviciana, 163. 
magna, 297-320. 
magna alticola, 297, 301. 
magna argutula, 297, 300. 
magna hippocrepis, 297, 300. 
magna hoopesi, 298, 303. 
magna inexpectata, 297, 301. 
magna meridionalis, 297, 300. 
magna mexicana, 297, 300. 
magna neglecta, 297-320. 
meridionalis, 163. 

- . neslecta, 298. 

Sublegatus glaber, 147. 
incanescens, I47. 
platyrhyncha, 147. 

Swastica, on an ear ornament, I02. 

Sycalis browni, 121, 165. 
flaveola, 165. 

Symbolism of Arapaho Indians, 

69-86. 

Symbols of abstract ideas, 77. 

Synallaxis albescens, I59. 
antisiensis, 158. 
candzi, 158. 
cinnamomea, 158. 
fusco-rufa, 159. 
wyatti, 158. 

Syrnium perspicillatum, 131. 
virgatum, 132. 


TACHYPHONUS rufus, 168, 
Tanagra cana, 169. 
cyanocephala auricrissa, 168. 
palmarum, 169. | 
palmarum melanoptera, 169. 
Teleoceras, 250. 
aurelianensis, 249, 250, 253, 
205. 
brachypus, 249, 251, 265. 
eurydactylus, 252. 
fossiger, 249, 267. 
goldfussi, 249, 255, 265. 
Tellinomya alta, 21. 
Thalarctos maritimus, 58. 
Thalurania columbica, 141. 
Thamnophilus doliatus, 161. 
leucauchen, I61I. 
melanonotus, I6I. 
nzevius, 161. 
pulchellus, 161. 
Thripadectes flammulatus, 158. 
Thryophilus minlosi, 179. 
rufalbus, 179. 
rufalbus castanonotus, 179, 


Thyroptera tricolor, 94. 
Thryothorus letus, 121, 179. 
Thylamys keaysi, 198, 199, 219. 
Tigrisoma salmoni, 125. 
Tinamus ruficeps, 124. 
Tinnunculus sparverius, 131. 
Tityra albitorques, 155. 
personata, 154. 
semifasciata, 154. 
Todirostrum cinereum, 150. 
nigriceps, 150. 
schistaceiceps, 150. 
Totanus flavipes, 126, 
solitarius, 126. 
Trachops cirrhosus, 90. 
Trigonias osborni, 236. 
Tringa maculata, 126. 
minutilla, 126. 
Trochoceras, sp., 21. 
Trocholites, sp., 21. 
Troglodytes monticola, 121, 178. 
musculus rufulus, 179. 
rufulus, 179. 
tessellatus, 1709. 
Trogon caligatus, 135. 
personatus, 135. 
Tryanniscus chrysops, 148. 
elatus, 148. 
griseiceps, 148. 
nigricapillus, 148. 
Tryngites subruficollis, 125. 
Turdus aliciz, 183. 
gigas, I21, 181. 
yrayl, 181. 
swainsonl, 182. 
Tylosaurus proriger, 29. 
Tyrannus griseus, 142. 
melancholicus, 142. 
melancholicus satrapa, 142. 
pipiri, 112. 
tyrannus, 142. 


URODERMA bilobatum, 89. 
planirostris, 87. 

Ursus dalli, 58. 
emmonsi, 58. 
horribilis, 58. 
middendorff, 58. 
richardsoni, 57. 
sitkensis, 58. 

Urubitinga anthracina, 130. 
zonura, 130. 


VAMPYROPS lineatus, 87. 
vittatus, 88. 

Vireo acuticauda, 172. 
calidris barbatula, 173. 
chivi agilis, 172. 
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Vireo flavifrons, 173. 
flavoviridis, 173. 
josephee, 172. 
olivaceus, 173. 

Vireosylvia flavifrons, 173. 
olivacea, 173. 

Volatina jacarini, 165. 
jacarini splendens, 165. 


WALLABY, Bennett’s, I09. 

Whitfield, R. P., observations on 
and descriptions of arctic fos- 
sils, I9g-22; description of a 
new Crinoid from Indiana, 
23, 24; note on the principal 
type specimen of Mosasaurus 


maximus Cope, with illustra- 
tions, 25-29. 

Wolverine, 59. 

Wolves, 59. 


XENOPS genibarbis, 157. 
rutilus, 158. 
Xiphocolaptes procerus, 157. 
Xoxo, Mexico, excavations in 
mounds at, 201. - 


YAPOCH, 188. 
ZAMELODIA ludoviciana, 164. 


Zaphrentis, sp., 21. 
Zonotrichia. pileata, 164. 


ERRATA. 


Page 115, explanation of Fig. 4, for Z. scott: read EL. caballus. 
Page 121, No. 15, for Pipreola auripectus decorus read Pipreola auripectus 


aay. 


Page 121, No. 35, and p. 183, line 6 from bottom, for Henzcorhina anchoreta 


read: Henticorhina anachoreta. 


Page 121, line 12 from bottom, for Myotherula read Daoihende. 

Page 138, line 5 from top, before the word BANGS insert FPlorisuga mellivora, 
Page 142, line 3 from bottom, before the word BANGs insert AZyzarchus ferox. 
Page 173, No. 332, for Cyanerpes cyanea eximea read Cyanerpes Cie CXLMLUS.g 
For additional corrections see pp. 183 and 184. 


t 


i] 
ee. 
iis 

¢ 


yay 
4 


nya 


SMITHSONIAN INSTITUTION LIBRARIES 


lI If 


3 9088 01245 3643 


fe gta ue stl: ie 
Hh We Whi bel « 
La Ble at} 


LO Oe oe Te 
Kuh erent 
CO WAR 


betel 4 


i ¥ 
UA PACA HE 


uth AN #78201 


le 
. ‘ of apr ret stn 
Ri its ti 


